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WW THEN we jwjk'at & map of prc<*otti and pro- 

• 'i^p^p proed - xwoHd airways, we .in- tin pressed with 
the preponderance o* mileage ovrj Hater. and over 
aparvly pupulattd land areas, r.long these- routes. 
Granted 1 that a world war was n sponsible for .making . 
these long-range flight* a pnu'oeai reality., we can be • 
assured tha t aviation. will rie'v'ej again be; held within" 
■ /the limits of any one continent, or 'to relative 1^ --shdrrt. . 
stretcher over water. ; '" ; 7-'" <'Yt*'' 

How much flying over these vast reaches.cjf land and 
' Avattef wimay-'cxpeitrt in the future .will largely depend 
on the manner and degree of the public's acceptance 
There arc many reasons why.it- should be high Time 
and money may be saved, comfort enjoyed. What 
then, could be t xpected to interfere with complete 
.•acceptance* The answer is likely to be . . . lack of 
confidence .bks'ed upon the 'hazards involved- 
It js not enough to point out. to the potential air 
traveler thai flic proportion of aircraft disasters to 
miles flown is amaxtnglv low : that ships At sect" also 
founder, that trains, are sonietivnes wrrCTied, Aircraft 
disa-.t.*e. are stiil "front pace." .. . . and a ipxwc which 
has impressed this' traveler unfavorably, has been the 
,sni»!l tiuinber df 'stimvors in these M.t idem*. :' 

Qn the other hand., when we examine the wartime 
•Maltstio of flyers downed m combat, we ond that a 
V. fdkiOvdy high percentage of them were n-st urd and-, 
under conditions' Which were generally unfavorable, 
Thv reason why so inane of thee men wen- saved 
'is IwcniM jn (•remixed, com pc-jenf search and rescue 
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setuntv- ol their bases, confident their (.trainees for 
rescue and survival svere good: , .;' . 

The way to inspire public confidence in aviation is : 
to persuade Lhe potential aic tvuvelei 'that he' as Com-' ' 
pl-ctely >safe'.',i'n the air, that he way relax, cease / hjs , 
worries, that there ate no risks off the ground width 
are not ftneoumerabie in\ life's Well-knOwn uncertain- 
ties on the ground. The idea sjhouhl/be presented to 
him- th*l search and n-scue was solidly 'there before 
be came, Further, we' must prove to him: that 
the percentage of survivors in ' aircraft accidents is' 
higher betuu.se of search, and rescue . . . and that, 
while. »t cannot guarantee' his safety, it does provide - 
him with the maximum of protection. " 

It is assumed that transoceanic carriers: will them- 
selves supplement the search and rescue organization 
by Carrying; equipment' which will make effective co- 
operation possible. Thus they w-tfi assist in attaining 
the desired huemaiiwsal standards of safety. Cer- 
tainly it is rnore desirable for the carriers to accept 
this responsibility in their own right, than te risk the 
'possibility of Government-imposed ovulation .which, 
conceivably, might contain undesirable elements of 
rigidity Or irtlfexsbility. 7 ; 

Jt max well tw that long periods of time w ill elapse 
when- search .and, rescue will not be called upon for 
-service. >'• •,••.-.!.■ *hr nttkt. In fact, it is to by 
hoped .'hat international airtransport, niay some d*y 
achieve snmtUrrt- »f salt" opi ration whit h may totally ; 
eliminate' its need-. '-/.Until that. time. ' .however... i*- 1 



nice supported entuhat operations in all theaters of . a .necessary adjunct to our daily lives. It will 'con-., 
war: Organization and. equipment varied con- tribute unabuUh toward the attainment., of - high 



, bu< basic principles were, the safneand'rescu>e 



team'- ivie constant iy alert In their responsibilities. 
Bei.atM- the-e combat airmen were aware that an effi- 
cient s.r»arrh ami rescue service was there to help jhetn. 
their woial' ' has stepped tip, they fought more 
grev,iye!> They wen: willing to fly farther from t 



standards of safety, ;. |t; will •sniiiulate confidence im 
aviation ., ; and ber^ioe friendliness, between; na- 
E'iomy based upon humabitarianistn. and g.'«.K) will, is 
a guiding principle for wi>rld [i',<: •■ ^ v-.--'i!.ilwid« 
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evolution of SAM * . . an editorial 

Mitch hat h&tn wtiticn cisn.ceriiins the hisioty and development of air sea restae and it< pcace~ 
fun? connotation— search and retime. Vet, because of itj wdd'.n erne r gene-. f< e>ni behind d screen ■ - 
of war time v't.-rVrV, and its suift transition from « wartime hk-sacmg function to that of an 
tir-gGnked, pattern to pwidr the highest standards cf saif ty to ti usorld-ivide airways system--. ' 
r tail and military- It heltc.'ed thxt a reiteration of the story of t.M naluiian and development 




been inthnaUly auoi talid with ;h> ■ eif'nmnt vf an ua i,scue. it ;> vi nthel. -i true thai the 
foundation apojiu'hifh its ftttme fvgrrfs -jufll defttnd wffl be that tehek i., bash upon u complete 
public undeiMMdtnr ,<f il\ tuh«\ ' ' ' 

; M\>. v ■ ; a: iyi-'i'^^te'SA. •■<•.••••■ -..«:; : i s m:-;: l :.;i,' 1 .,!-r : ;:ft --v.- 

^^FHRO ! MEN .md nvr-c tlv>u<; t !«ds of of air sea rescue and i< likclv i<« trll voiM'h-it diit.ii'ni- no 

' ^ JHL m%s cvf warcr u»h dny.— the trnw 'Air Son IpngOr 'mparts aiiy<l;u'ng. H* is tiuiikifig cf a mulii- 

Rc-sciic' spdl> magic- - niagin in rhie icrtsL- that powerfiil . motored plane vritli plenty. of fuel; he is not viMiAiizinjr 

forces which frcquentlv ronihini* to .'.< miov have b« en the bfi »• ' i '(fin m|»». i«» ti'ili^ of the Pacific »«• "e^n froin 

.ract and largely cinqurn-tl by . : )nr\iJttr fx>v,.'rfui fotrc a /-i.nt < i\iert»<T« \ fife raft. This same unitiitiate 

that chanipioor 5>ir\ i\ r Ai.'' These v.wds c-f Rear Ad- is unable, to grasp the empty loiichncss, of the ocean • _ 

miral J. "W Rreves, jr., Connnondei of die Naval Air into which ;= pl.«nc oi vessel lito disappear. Hp und«r- ; ; :j 

Tramport Service sum up what airmen and manner-; i-tands oul\ 4imh- the jwohlf-nw of dktanee. cliptatc/ 

•'who; travers* lone stretches, of open water think of weath-r and eurrent'. uhioh Ui<>- th>- resciiV parties 

a»r sc.1 rescue. ; who search for the erevv of thai plane m ship with 

.Ifpojvleclge of air sea 




: rescue i-j comprised of a few tvcll-puhiit iwd accounts 
of dramatic f«cu»; he knows .and understands .little 
or nothing of the extent of -.'the. organisation, that, • 
,. crating back stag?, ina.de -the*. Rscw* possible.:. 
He knows nothing of ft* evhan*,i iye. l* sf * to find tjjo 
best, type -gi boats for rescue wG : rk~--i:he i.emjr hours of 
patient research and development iu the field ofttsr uc 
and survival equipment 

Before 'World 'War 11 titer* »>v lhti<; «»vd for an 
extensive air sea. rescue .»r}<am<ati!>ti. . Few planes at- 
tempted the ; long mvw;i!ci fiiidn die Pacific, 
and flying uitdet .id'.eise weathtt conditionx was 
negligible* M^vc forced landings, of aircraft ' ■ivet-e. 
probably due it* mechanical failure, and iiiternAiiotial 
•merchant shipping scrvkes. were considered vttfftcigwt 
to care for them, and for the i ompaiauvr-Jy few- ease;. 
' ; 'f 1 of marim hsa^ter 

With the advent of war this picture: changed rap- 



idly. All ft 



aircratt were mjuiicttj.; 



fk 



Official /ceogoitioii catne in May 1940, when the 
origin.-,: -British Air Sea Resue Unit was formed in 
the. -critical Dover area. The outstanding; success- of 
ihk -small unit, unt only in saving lives but in increas- 
ing the morale of airmen, gave imp'tus to .the -.en-ice. 
By. September 1941. a deputy directorate of air sea 
rfsctie was. established as a branch of th«- ofTiet : of the 
'British Directorate General of Aircraft Safety and 
under this, unified command responsibility was placed 
jointly upon fighter, coastal, and naval commands. 

UmJri this plan attr sea rescue made rapid growth. 
Nuinct^i.n aircraft were allotted for full-time rescue, 
. duty ; ;> comrmmirytiojis network was vrt up to handle .. 
distress calls, survival rqmpmem was placed aboard 
planer; arid a sp-< iai.A'd re-tue-tuininu- school '.'Was 
tf-Ublj&hpd at Blackpool This -school was later made '< 
.v-.i.ible t;< I nit. d States Eighth Air Force offic.i. i r.s 
when American air sea rescue -was still in. its early 
stages oi orearu/;m«>f!. ]: ■ ' 



water in all. kinds of weather. Due to the. ncccsdu - Pnnr to the United States" emcv into the- war, thctv 

**r- : *~i*~**Jt -.-tU. 'v^i-^.:-™ :*i.^„ i- .. ' .... .v,-..„^.v,a.^.:,;';.,...,. A- .....„..„%...:-. .,!„. • ..„ . . 



Of speeded-up training, inexperismer, according t« 
peacetime .standards, was the role mihes: than tl-tv 
fxccptifp among pilots and crew. Added, to th*V : 
'-were tht.nor«'»«i hazards .>f wai. As a result, forced;': 
landing?, and ditchings increased mpidly. increasing 
numbers ofyessels sven: sunk or disabled, and with thi-i 
situation came the need for an increasing rescue' 
coordination 
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was on- ccntptr}Ki3*ive Ameticau ait- «<ea rcwue plan: 
. . or program The Crwwf ('iuaid had developed some, 
of its itspMs but, on die whelr. punch local, facilities 
wf us<-d- ( and the pew tit 4- of diverting fomm.-rci.Jl 
suchut- craft in canes of uir.'ccj hmdiiig at ->':a had 
grown up. parallel, with pmuar v„ uil'nm *4\- u.cemei.?. 

This famv pioneering;, combined with the experi- 
ences c4" the British, seA-ed as a nucleus lot the present 
American unit. Pending the manufacture uf equip- 

iVii •'»!(■ a ; Ki ' '•• 'A: ;-vC»:i.>:.-iK •••: .ii! -• :, :• ...oC f -i C *"t ' 1 •' .* ' . 

uoo. k w.c, ;,^,w,- : ^-. J/W. «!,.- N^-y' in Hp, ■* i to 
a-v-r--. i>Auf^ f ' ' t'Hi* u-J v'it oi-,f> !,'• nvoic wtii i. 
t it f.-biuaiy fy-i;i.;.it'ii«\)o!%' , 'hittf.5 Mf yiM ;rcribgn./c.i 
iho H.tjwjei.iciU H n-.-^otv .t.;..- rapid j.am^erri,, 
d.evetopnrt'tri ot .iH- ot u-^iic tq'apmnit: prr^Miues 
•«nd P-vhniqauft.. and nsp»e.i'i-.j iJw ^'cjctaii ..)' dtc 
-•e.-V rtv imzUiiJ, hi ti.e Co^/Ousrd ih.- Ait Sc-a : 

\w-,k." ,-;oordir..m: s uuH-.-s 'Oiidhcied .in 
thi-se f|'<Jds lu ihr t'-mxis t'TOt^d SU-.i.-s •rrv«.-«.s, ..no. 
to -jTiajmahi 'liaison wnjf r,r.i^c« .,! ,tlht>i gf»vernu*a»ts. 

Tti.- jV»int mihtan; f-rvie^ nature of the agatffei 
charjicteri»;d;i.t»-,<«ti|ai}i?4ijfiH. .ft. & heaflied by mt! 
iminnndatit «i '(.■• Con« Cuard, who » a.sosled b v 
t"v;d 4* .>ftich art !epnsenti-(i t!jf in-.y A_l' 
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In Labrador, a Coast Guard helicopter evacuates the first of 
II survivors of two plane crashes in the icy wilderness. — 
Coast Guard photo. 



of the United States is maintained through liaison 
officers from the agency attached to combat theater 
and frontier commands; through liaison officers from 
the respective services attached to the full-time staff 
of the agency; and through agency and respective 
service representation on Agency committees which 
report to the head of the agency and his board on 
the following subjects: (1) emergency and survival 
publications, (2) adequacy of air sea rescue facilities, 
(3) communication facilities and requirements for air 
sea rescue, (4) special aircraft equipment for rescue 
and survival, (5) lifesaving equipment on transports, 
(6) medical and physiological aspects of air sea 
rescue, and (7) ditching procedures. 

The Air Sea Rescue Agency is not to be confused 
with the Coast Guard's Office of Air Sea Rescue. 
The difference between them lies in the fact that 
while the Agency is charged primarily with the col- 
lection and distribution of information concerning the 



development of equipment, procedures, and tech- 
niques, and coordinating studies in these fields for 
the benefit of United States and allied military serv- 
ices — the Coast Guard's air sea rescue organization is 
an integral part of its office of operations. 

In August 1944 the commander in chief of the 
Navy directed sea frontier commanders to establish 
centralized control for air sea rescue operations, and 
the Coast Guard, under frontier commands, to furnish 
facilities and personnel for these operations. In the 
same months Army authorities, with the background 
of their ETO experience, established air sea rescue 
organizations at strategic points, particularly in Alaska 
and along Air Transport Command routes. This ac- 
tion was taken by the Army Air Forces while complet- 
ing the organization of its air-land rescue system, with 
special emphasis on requirements in the western moun- 
tain regions of the United States under the Second and 
Fourth Air Forces. 

Also, under American command, the necessity for 
maintaining close operational liaison with allied forces, 
was not without significance in the execution of plans. 
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Such liaison was required, especially ui tropical sur- 
vival,, commuuicaNon^ the pmleution of rescue air- 
craft it) looidmation with attacks at both long and 
-Ik»i t rjnge.v, and ownUnation with expanded rescue 
fat itUiVh whitt, inrludi- the u=-t of submarines. , 

Air.: sea fescue projects were practical ones, not 
theoretical; The. Committer to Study' 'Special' Equip- 
ment for Rescue and Survival was especially ert«l:vc 
"m achicvlng practical epordiitatscrf through committee 
discuAsioas and infotmation exchange. 

Admiral Russd K. Vv'aewhc, then Commandant of 
"the Coast Guard and Hi" Ad oi Air Sea Rescue,. -very- 
clearly outlined the important reift air sea rescue 
played during the war when he sakl, "Our aviators 
and bcaincu, with -confidence that they will fly and 
jail at;;Jn to)!ii.'irt;\\ s dare to fat e gi rater odds in thv 
war today. Vision 61 our ■servK'vi. and ingenuity erf 
industry have provided -survival and rescue cqihp- 
nient which has h.'sseijed the hazards, improved the 
safety, and given our men givarcr courage; May we 
never be 'content wlh present equipment, hut con- 
stantly improve, it with i--\jx-nVnei continued study 
and cooperative: effort." 

As the. war progressed., (he n-seaich arid develop- 
ment rirgonizadons of. the Army and. Naw, together 
with those established by Presidential directives, such 
as the Offer of Inventions, the- Nadnnal Def.we Re- 
search .Onmtmtlee and other*-, here instrumental in 
devclopirifi rnurh new equipment which later was 



•used successfully in the; field, . All of the research 
unit* cooperated wholeheartedly in the development 
of equipment and worked diligently to meet held . 
. ' requirement 

Numerous new equipment items were developed 
and distributed. The" quick-donning exposure suit, 
lor example, v. as used by fliers in roultiplace airer ah 
to afford protection aga ins t exposure m the cold, 
regions of the wot Id where planes flew owr tint water. 
In addition. there was developed a continuous- wear 
rj!po<utt >uu to bt worn by nierv in aire mtl where 
the available qjae'e precluded *mni«.g » separate 
*q**im suit. . .. 

Sea maikei dvr was a war invention, and latti ear It 
Mat VVpm was equipped with two packages of it. To 
protect the survivor from attacks by sharks and other 
carnivorous fish, shark packet repellent was developed 
and al^o attached to each life. vest.. 
; -. The various types of pneumatic rafts available: today ■; 
•contain the latest equipment, .irtduding such recent 
items a\ the hand'heid dav and night distress signal 
whifh prudurt'v <i dwiv e|.i».id i»f orangr-rolorerl Hinnke 
for daytime use and a brilliant flaw- at night; the 
signalling mirror, which equipped with art aiming 
device, enabling :h<: operator to threet the -rays of 
the sun to searching craft arid thus indicate his 
position: the -Very projector bt c«mam<Hg a. hand 
projector and sit signal cartridges; the pyrotechnic- 
signal, pistol and six aircraft parachute Haro; the 
corner reflector, which, when erected on a raft or 
lib" boat, can be picked up by search radar; die solar 
still, which will produce art average of 750 ce. of 
drinking watsr I rem Ara wattT in an 8-hour period; 
the . eheioK al drinking water kit. , a complete unit of 
• which; will produce -approximately 5 pints of potable 
wal*r from sea water 

Several aerial delheiv kits d»'\t-lopt d by the AAF to 
be dropped Us .survivors- in all areas- oi the world pro-- 
vide, virtually unlimited equipment, iood, water, and 
medical supplies to siutattt iurvtsorv until they s-uv 
rescued. The Navv had develops! the shipwreck kit. 
rations kit ant' sighafmg feit for the same purpose: 

The Gibson G?d radio I AN/C'RT -S), which auto- 
mattcaliy fipetaic- jltenjatrly on :»00 kilocycles, -and 
8280 'kilocycles, was developed >u provide' a meaiis fo: 
searching .ort ral i and -m t^i e vessels in home on, the 
position of tin *wvivf><- . 'flu- radio, packed in a 
waterproof buoyant case., by means of a parachute 
may bo dropped from; an -aircraft to the survivor; 'The 
Gibspn Girl fe carried in tniiltipiare, aircraft whr?re if 
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abandoned; The Air Sea Rescue Equipment Guide, 
published by the ASR Agency in February ^M-a. lists 
some 5,000 -Stems. Since thai Uui>' many more, have : 
been add.-d .Mid ;he evaluation nod iuip.-f»vt menl of 
accepted „irticb-s ,fe a '•nuiititai --ptoees* • AH these . 
itank wu- developed ihicueh tb>: <Vwrb»»»iwi of 
Army, Navy, -Cu^sf -Guard, and Marine Corp* 
la. ihf's .ir«d {K-Monnel. 

Equipment was not enough, Pilot*, and crew had 
to be trained, '.to use it.; Operational training centers 
set up schools apptoxuHaiing a- nearly ai possible 
t.opie, -arctic,; or "pen -Water conditions. Courts 
.'were - designed to teach, the basic 'p.ricitapJiH of {ivrftg,- 
i>/( the land and iea, priii'-fi'lr"'- wle. K • ie>'U be eip- 
pHed hv any pari of the w»»!d. Emphasis v** placed 
ijptin individual survival and ron.'jsied of iidointa- 
iie.h and imtru* tion of aeehnkjues- and skill'-, which" 
iffiahle-rxi';n to Mirtitc t\Hh u minimum of > hi'^lw; 
«car untiJ rescued. ' 



; (b) Orientation n> {hear situation. 

f/J GiljHTtion and identification of plitnt and arri- 
jna'l food. '■ ■-.-•■; ' 

!_ d ") Location o! water and tea ter substitute*, 
l f j Ctitiitrui lion ot sJn-Uer 1 ? 

{fi preparation d food., including. BrcmakitJg and 
cooking,'. ■>'■'■' ' '. '...;. • '. ; ' 

fjj'l ;Kjtot>1edge .of .t'Hc biological/and phv-sirn! haz- 
ards in the area in which the hamim?, is t»ivi.». and the 
relationship of these hazards with similar ones in other 
part* !>l die Uorld. 

•To thev lUTjdameiilals wvr>- added the operation of 
ciwiX'fliv rwiii' cpdpui* nt , proc edure.s of ditching 
•aircraft and hailing out, techniques of Wafer .sutvtcsi, . 
adapted >\.i\h of Jwud-lo-hand combat ahtt jrymhar-.- 
ttr.\. mi-mod- v,t uuoeninicatinu with rescue unit-, and 
piecaiiiVHiary measures, and moth, al tmatmeru tvv 
?\ (>if ,.l ,lii<»». tre- fh„(. thec w.-fk'v ol vigorous- train- 
mst T'.iifi «!?': t"> shawWmthc fiuiaher of rticHwliw,, when ' 
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Operating methods and techniques we*e also re- raft contained some of the anti-exposure equipment 
vised to keep pace with the expansion in transoceanic carried today 
flying. The function of weather ships; for instances; 
Was enlarged. No longt?r was theirs merely a job of 
reporting the weather— the)* became radio beacons 
and, when , necessary, rescue-, vessels. They became 
part of a vast network of stations <tratcgically ideated 
in the Atlantic ; and Pacific. Extensive tejecororauni- 



cation-; networks were established -imlbiti» radio, 
radar, loni'ii. •,; New concepts of ccwrdinstk'h and team.- 
work berarne >be order of the tj,->v. 

The- value of ail this research, testing, Training and 
revision is pointed up in the remarks of Capt, Eddie 
Rickenbackfc who. speaking; of his own dramatic rx- 
pericn-i- uf ditching and survival in an earlier edition 
of the ' Aitt' Ska fossct'E But tsrw. said. L 'The story 
of my own experience as a survivor would have been 
stripped of ranch of .its aura of stark tragedy had it 
occurred a year later than it: did. Perhaps then,. in- 
stead of 'seven saintr through,' it would hav«- -been 
eight. We would nor have known thirst. The. 
drinking water i;i< wbieh Converts salt water sr-fti 
fresh water in a. n'tatter of minutes, -or the soiar: still, 
which uses the. energy of the sun to produce more 
than a pint of fresh water a day, would hav*? ob- 
viated that. We would not have experienced the 
terrible hunger, had we possessed the compact, con- 
centrated food kits with which every rubber life raft 
is equipped tods;,. Nor would we have suf^T-'-d the 



lk Wo would not have felt the terrifying- mental 
anguish caused by the fear of 'when' Or 'how long' 
if we had known, 35 every airman knows today; that 
rescue would he but a matter of minutes, Or hours at 
most, instead of days-'. m& .vv«eks 'as it was with 
'•us';.- . . or had we the pE?.ice of mind engendered by 
the knowledge of the, hntkate iluid efficient opera- 
tional pattern of phioe^ ships and mt-n, radio, radar, 
and all the rest which ootnprise air sea ,rj?scue today. 
And added to ,d! these; the knowledge that when 
rescue did come s* would find tw fit, that all we had 
to do was to keep Oool and -virtually -sit it out' for a 
brief spell in comparativ*.' comfort. " 
'. The record 'if lives sjved is adequate, testimony to 
the sMcc.'ess:^^d efficiency, of air sea rescue; units, In 
the Pacific, from Peaii Harbor to Vj-day , ?uore than 
S.QOO airmen of the United Slates arid Allied Na- 
tions were saved. In the continental .United' States 
mya m ! lie pet lod from January 3943 to and including 
March J 9-16, J, 032' were saved. Breaking thc.sjp figures 
down still further, we find that our West coast sector 
-saved 192 men in 16 months, another saved 99 in 14 
months, and in one 12-month period. 432 were saved 
in the Eastern Sea From >er :>r?a. 

Since its inception . against, a background of war, 
air sea rescue has experienced $n solution in methods 
and techniques. Its wartime, conception was based 
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exhaustive drain on our physical strength had- flu? upon the urgency of -saving men and machines to 
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Yukon sutvivon lake a last look at their batterri vessel as lfuy pull ctt'ay r«, Jij/i'f >'.;— -PA<?fe. OlivfT --Cromwell. RMSc. USCG 
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Jungle or arctic :, ,,. . thf **spiie "leant is trained tc operate 
/fficirnfly to any type, of t*.rmin. — Siunnf Corps photo. . 
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Cam on the fight: . ... it operated io mwe et less 
concetitnitid , areas, vising ajJ.-'HyatlajhJi; .wfiljitaty facili- 
ties such as sh^i '. r m^i. jiuaaft <md hosts, destroyers, . 
submarines, in five short wars it has whnt-sfed an , 
aiw/iriE! (viirn-!<veni in ith'IIk*!" and equip-o.-nt It 
ha*. uijuw d j "kfiow him" h.tv-d on <-x f >, riem e.-A liieh , 
h.u p,ittemed its upcratioc on an irneuwtk-na) plane 
ui ki epins ivjth tin Nation'.- luture protji an. aiij, 
tuni and irtantune development, Today it is a vast 
efficient neiw.uj, which itti luili-i die nse <vf long; range 
planes and -whet crat't, a well Mrgani/ed mm- 
•>. ""hi>)i ,it>un- u-«»-m utiti>ir;jr radio. »ada,i. riveori, and 
" ••.Idra«;;i4 comprehensive pattern of ocean sL'pion ves- 
wds fii'JfnrminK an inv-duahle Aiather lcpm tine and 
,;a/eiy inocian.. and' :in '•xi'H.^v.'e- svsteni of rescue 
t-dnrdtnatiiiM renter*, which »«: the -.vhnle together 
.and riljvi ; . .Moytment of fh<v. air sea rescue team, , 

Pen Ural)} d) of 'the nation-, oi the world, arc. in- 
cjudinp i!if <aihjfet of van I; and n:W® in their 
diplornan'i. i < mnrnmial dtsem-.ions ■ . . 'not aienc 
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. ft^a/fag. totygri 'imi&ji many tiv*rfryMhjetin$;.th«..sftK*t'nn. AU-wt-ather expotuxij *uiu. ■ ?.apfif.-m«.ay to«« b-y. ftuffrting 
of reuu* etaft - Cfl*i[ Guard phofn ugamsi cold whiU proi/idim b*v)-cnci and fittdam at piwe- 

" «utM. —Coast Guard ptniin'. 



HCAf- ftytr mt i*«dV to fioisl ant^nnD-fMJW bull;*,* nf hh ihbson Oirl automatic fwjflwv irani'nitler.- -ItCAP pht'/v, 
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Rescue Control Center .ptevto)* track Ctf pgniiton 

nf <iii aircraft and ve.wh in atra - ■ Cutit Cmcrd photo: 



7 fltCQr».rTfuttkationy—*iuiia..rti<lat, fosfin— art the- !ut»i $1 
fht >e<jrch,ond-!e(cvfcont\oi yixffnu —Qntul Guard phvto. 
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The: search and rescue team—a Coast 
Citxrd PSY-fiA find an Am.y 85- 
looijr— hioiU naiuard an a . testae * " ' ;■ 
mission.— Cna>t GuarSt photp, , ' 

because j t rrpicsentsa.fi invaluable contribution to the '" ■ •■ 
safety of travel on land and sva, but becawc 1 it pro- ■•' 
vides an important mfitrtirnent %viih which to improve 
friendliness between ■"nations. Nations at peace are 
ever willing to help alleviate the misfortunes of their ; . .. 
. neighbor as a gesture of htnnanitarianism and good 
will. - 

It is |:»st 4 little, more, than a year since the nations ' 
of the vvorid raff at Chicago to ducuxs what coopera- 
tive means could be fopud for developing ihterna- 
tional civil aviation for the benefit of mankind.. .*> 
and just 3 few- months ^gn the instrument created by 
those nations, the Provisional International Civil ; 
Aviation: Organization -.(FIG AO) . began *> work for 
; the jmieublcj erjuhabte. and orderly dev. loprnen* of 
international air traffic in all its phases. 

fn broad terms, PIGAOhas three b;isic objectivc*: 

(1) in -create the b-sr physical rc-ndition* J>w uvil 
flying, to eliminate the '.hazards, that Arise from a 
tack of proper organisation r,f aij- tome.* or ' from 
failure to n*ach -iftreement on proper organization, 

(2) us fn.-.- int'-riiiitif.nal 11 vine fro»n am "'oru uction or 
delay &f; j legal nature; (?J <i< maki: international 
ah transport an : hi-.i mincnt of good wil ! rather, than 

'suspicion and conflict. 

The Search smd Rescue \ub.:oiwmhtce of FfCAO is 
developing. a- suggested program for tfo. natkms of the 
\.'urld in tl> velr»p"s4m the n *,»«.■ :»ecMe<-<, ot ih* woild 
mty a einbe-fncoinpaf^ing network that would save 
niariv virions of .or er,v,ht-.>. jn ; rtrnt* plan.?, along 
tin woi Id'- sir Mr-, s j.: it ^ubinnivJ t. p<" ' . ■ stand-. 

:«rds it believed r»en:v»ai^ for inteuiation-d ve.?.rch 
and rc-cue operations, h *e. .isr.ni/ed ih:,\ -vltd? the 

. warthnf ' xpeiietue bv' no mea'tn a fair criterion to 
' applv tn nnnitierrwl iKiadr.n. the rft-ofd of the war- ; 

' ' - 'l-U : ; £■;;>; ■ ■ "■'•',■;,'■■ ?i ^^;,Jv' ;g: 
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time years in saving life indicates she r jiriportaijce of 
having an organized pbn for rescue work hi advance 
of the lime when the emergency arises. Such emer- 
gencies are fortunately rare, in cjvii fiymg, but civil 
aviation authoring can nevertheless Jcaiu die value of. 
preparedness from the military ,e>;pehei'cc. 

The mission of srvuch and rescue is a joint .respon- 
sibility of all nations find peoples Further, it is a 
team effort . . •". m operation w Inch, at one time or 
another, will rail up* .n every type of' vessel and plane, 
plus die irigeau/ty and ,ihmativ<? *>| groups- and 
individn;>K to ««<.trc success, . 

The - merchant ships thai ply their trade ;u tCi>s thv 
Atlantjc ami PaciK- .to- psrt *>i "this • vaii. phi « of . 
coordinated search and rescue. Their positions -art 
plotted d-niiy at the naval wa frontier o.-ntjot cert-. . 
.fcrs A • - and in keeping w-ith honored lead (dons ot 
the sea, thev viand ready to answer calk lor aid from 
pianos or 'ships in. their vicinity. Their logs today 
contain records of hundreds of suteessfutly u «■ iti.- 
plishi-d f«cue mwiions 

'lire scope of peacetime search ond rescue widens 
as world airlines iricrease the frequency of .their trans- 
oceanic .flights/ The resumption of pest nunc mari- 
time pursuits.; and die dsweiopmerd of private dying 
•;, also step up the ratio of possible emergency iiif (dents. 
. In spite of mari-niade safetv Fv.ea-.iire-., mechanical 
failures, floods, and storms, will continue to he hazards 



to the traveler on land or sea. Wartime experiences 
in search and rescue, however, point the way to 
greater safety and will stimulate ronftdenu.' nri a Vastly 
larger pattern than e\er befoie. 

* * * * * 

It- will, be noted that the term '"air sea rescue" and 
"search ind ffsctit"" are both used in Uiis article. 
The former— air s^a rescue— is. <* term conceived hi 
war and applied to the rescue, of survivors trout inci- 
dents peculiar to tuihtaey operations- - especially com- 
bat operations. Further, while the orders .arid opera- 
tions plans of military commander;, stipulated that aid 
v,.=k also to he extended to the survivors of surface- 
ship disaster?, the term was too frequently interpreted 
to jpplv to airmen only 

Thus PICAO, in cjuest of -a mon-. definitive term, 
, adopted- ""search and ..rescue." At its North Atlantic 
Route Service eonfejence in Dublin, it was recom- 
mended that thf; term be defined as - - , -'The act 
of finding and returning to safety the survivors from 
tsn emergency incident * This definition is suffi- 
ciendy broad to embrace the rendering of aid to 
survivors of civil and military aircraft and ships; . . . 
and where aircraft are involved, it will apply on land 
or at sea. . . .- ■ ... ... 

A Const Guard weather ship "rides it out" on nation in a 
heavy: it a.— Coast Guard ph oto. 
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(VHF ; Emfffft-nr)- Trspfrmtaer»Rvc4>jv4>r, ' , 
AN < 314 i— 7 )• 

OR some tone a rtrfinim requirement • hia* \ ex- ' 
istcd for H compact^ liphtw 'ifcrbi, portable trc.n- 
mittec which' could be stowed in si a a»rt-yaft, ; 6r in '••life, 
•rafts,, and which could hb used handih by sur- 
u\oi , of an cnicjqi.ncv to assist in their »t*>< mc 
The. AN/CiRG-7. wh«h w-v, reremU ,.dop»i-d hv tlv 
Army .and Navy, is'.bcheycd to satisfy thr basu t«itiin- 
'.mwit< for rtuh a unit. Tin- AN -CR.G 7 is designi-d to 
provide tone and vhhc 'transmission', voire t-cciiiiion, 
and it honiirig. beacon 1 in- »■ .ov.mKM.in ,md recep- 
tion of signals witt 'provide for e.oiom'unk at ions' be- 
tween suivKor and the rescue .craft; and tone 
transmwion-fcinployfd -ai a homing tiei-coo - inli 
assist the rescue units to locate the survivor.: 

Opcratins on a limfflff ( -rystaJ-cpiitroIlod hequetuy 
of i-Ki/fft me., the AN CRC 7 i«. <apab!c r»f tone . 
transmission in linc-of-agbt up to Yi mile* when r**- 
cHved b\ \nov and Nav\ standard VMF sets SCK 
'.. .'522, AN AKC-I, or AN/ARC-3. Vote.* reception 
of these sanir sets, as transmitters, is up to lull hne-of ■ 
bight if the transmitter power is adequate AjS$ in, the 
, accuracy of homing on the AN/CRC-7 it dependent 
only on the homme; device which h umttl. 

The AK-CRG-? is 15. inches ititsg, 2% inches in: 
diarnotw and weighs 3. pounds 1 2 minces When in 
use, the ;im>'nn.< is extendable to 21 H inchus. 

A combination microphone. *t n<j speaker U rrn- 
plov,ai, ami th( . >wHrh section ,-.nd tnaio body are 
hermetically sealed, The batter,' compartment is; 
completely watertight, 

One of the most desirable feature* of the i 40.54* 
mcs. frequency i.s that it is above the atmospheric arid 
precipitation .sta,t.ic regions, and is generally unaffected 
by weather conditions, Extremely hijrh frequencies, 
• .however, will not penetrate Jungle growth very well, 
v Thr\ nr also marked by bills. high otitiit v avt s or 
other ohs-trui tiojp in a manner similar to that of 
■ visit.lc light waves. 

i'.u* c»nrlu.-«rt by the \rt\n Mr Forees at Nar- 
'- r, ti B:n »n f pr.-ffv fail indication of the possi- 
; ; . oib'tie^ inherent; in Uu- AN'C'KC 7 A crash h.» e o 

i.'-ofe p.^ihon oft -R.Oc.ky foni) h \..u in own Brt 
- >vnh two of these radio sets aboard, and a C.-17 took 
; off from Omoovi ^A«s s x >th tlm ti ri,mnfl"7 ..( ihe lest 
. aroup p.irti 1 wo-\.»,iv i omjiniute.iUor. u-.. innne- 
diateiy-;v^tiihiyiefll.eiwe'-n the SCR- '>22 -.VH-P; set in 
lite an era l » .ml i In A'\ CHC 1 in tin- biwt " 

ASS BUU6T1N 
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The following conclusions were reached as a. te*iJt 
of the tests outlined above: 

1. That an aircraft equipped with the SCR -352. or 
equal, ind th?:AN/ARA--S homing adu j.jtt>f, can home 
oh the AN 'CRC 7 hcnn a dwi&n*-^ of approxi- 

mately 40 twins. 
. ■ 2. The AN CIRC 7 atirt-nna should he held at, or 
near, the .yertical to assure the best signal reception. 

3. The voice level d«rh)g%th«,adervtofnjx was found 
to be high. To n-duoc- it. the- ton<- on.iM.ttm- of die 
AN, CIRC 7 might he arcuralely «djy*tvd 'to 1020 
-cycles per second, and (he range Hlrei m,ed on the. 
.receiving SC-R- r >2"i. Since the use of the range filter 
may reduce (he maximum distance at which, the 
AN.CRO-7 «r4Jn be rivi-ived, the filter should not be 
- Used uoii! af;»r imt.al contact has, been established. 
'An aircraft -type hh- ral'i then Luna bed and 
placed in position several hundred leer from the crash 
boat. The. occupant of the life raft carried an 
AN CRC--7, Them usmg the \\" MIA a VIIF 
homing adopter; the C -4.7 homed on the signal in such 

III 





t'hut-vb '.tha&ing murbpfibnv and optrating (OnlraU 

'--■■'- •'."■-■"' .' • : : >>' V 'N'..:: : ' , 

a marnwi to pass owj the liie raft. The C - 17 
thea prnct'ded »fiward Boston hi-ord^r to determine . 
the maximum zan£>- of the set. With the. C— t-7 a! , 
lO.DnO fc-ei a'nuudi the, signal h>si at abrw*. 4-3 
tuil'-v. M<M of dc- i j ,invni-.^«w, rtunrtg 'this period ■ 
v, as over land. AtVr losing jhe sitmal, the t: 47 pro- 
ceeded at 10,00(1 feet to a distance of approximated 
12'J futl". b< l"o rever-ine it- cour* Cf.rnmunk'a. 
nor; was not rec^ablUhfri until the C -47 had reached 
• tfae approximate position whet e die signal had beva 
lost. Homing; on the signal was iepeated. this time 
dm AX/CRC- 7 being operated from the crash boru. 

On the return trip, the ceiling *va* '•apprnxinia.teh 
}JM) fee* and the visibility in the order c»l 3 m i 
•rui'l«s. It would have been e^xtremeiy difficult fo» the . 
pdwi io located -the crash bOa! by usual mean- 

h.:-cause he did not know it'- r^aei position Several 
Hoitiing pa.sst.s were iitadt*; bom dbtaJV-i". of % to fi 



miles fi«n< the h- i.i r wi>h the- AN < Hi 7 m various. " • 
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TIDAL WAVE HI fS HAWAII ... ib» was 
{he. Sashing hi-adline that bia-zed across the from 
pages of the Natit-t't'i riCA'iMjH-is r-»t 1 April- 194%, As 
iv the cast- irt am^ situation involving a people in dis- 
tress, the nfcws struck an immediately responsive tjhotd 
in the hearts of the Armaifutt people. Vet, almost 'a* 
swiftly a* it happened, the emergency was ovw , ,. . 
and to persons thousands, of miles from the - scene, it 
became Inst 4 brief interlude in a. fast-iiiuvi.ng pano- 
rama of massy 'important events. 

But to the people of Hawaii, the first terrifying im- 
pact an4 the went* which foflowed, retoaim a moving 
story of tragedy, 'qatet courage, and an awesome re- 
spect for the overwhelming forces of nature on a 
rampage. . 

To personnel of ,ux sea ki-v, w: task unit-: m 
Hawaii, however, it mor/-. 'fh-sc wis th<- 

test of training and organization- slammed on their , 
doorstep with the spiwd and force of. at battering ram. 
This wi« IT—now, No time to refer '<> the book — no 
time. to pore over charts— o.c» time t«- "get set." Here's 
when rt paid off with the calm, quiet confident born 
of "knowing how"« -t>r miwod. 

But there was so mv->- Hidden in tin- pros/is . stud- 
ied, -repot ts of the rescue operations lie the answer 
tii. . ,v i sound training, painstakin^or?;hv;z;di';.nv^ood, 
discipline, high morale, . i ; ' 

. The fust indication that a tidal: wave had smicjt the 
iHawajian Islaridv >r lime fo 'the Hawaiian Sea Fron- 
tier ASK Control Center when. *t Oli^l, the Ilalciwa 
Rescue Boat Basin reported that two of its .":i-foot 
h. ats had hern t^iilly dandified by htMVT. surf. A 
few womcnls later, the rescue »iat at. NAS Kaheohe 
• reported a small biuMim: had' been wpt nfl the. 
: beach to -sea by towerine -wave*.'.. The rejeue : c.Vi- 
i«<ilter immediately ordered .til ready re.ciii* Jiicrafl 
into she air In comb and investigate the Oalyu.Beacb 



/tt?i'ry pofutrf rA* beach at Hila. — V $ Nary photo,. 



era coastline 1 of Oahu, from Kama Point on the west, 
to Koka Head on the southeast had already suffered 
varying; degrees of damage, and that the situation 
' rty|uired that mapr rescue opciatiorifc get undet way 
imme-iiately. 

At 0809 on, |, April, all. available rescue craft— air 
and surf ace- -wer« • dispatc bed to sea rch the surround- . 
ing water.? and bays. Johnston, Midway, French 
Frigate, and Palmyrri. Islands were, alerted to the 
threat, of the .approaching tidal Seagoing 
patrol craft were dispatched to assist in rescue opera- 
tions off 1 he northern Oahu Beach .area. ■ One PBY 
from ASR Task Unit 2 was stationed 200 miles 
northeast ot Oahu to provide advance warning of 
possible additional incoming waves. Because com- 
munication with French Frigate Shoals and Molakai 
Island were out, another PBY .Was dispatched to in- 
ve.stigate the situation at French Frigate, and a B-1'7 
from die Seventh Emergency Rescue Squadron .we.ttt 
to Moiokai with instructions to pay parti'mlar. atten- 
tion to ibe. Leper. Coiony on the north shore. 

Tn spite of considerable damage, to 'rescue craft, the 
reports which ramr mm the control center >i . 1030 
from resent units at Kahtdui, Maui, and Hilo indi- 
cated that s'est'ue opera tioi'is '.were proceeding smoothly , 
In rfsponye to'Hiio'a t^utst- for -ad<l»ttr.ml .-.assistance, 
two PC 'hoaia wrt e i1«patdir*d bv Hawaiian Sea Fron- 
tier, a PBY * v a' dispatched by. ASR- Task tnh No. 2, 
and a B-l7 with droppoble lifeboat, by thu Sevendi 
Emunrrncv Result Smiadfon 

•By. sunset, die entire beach area of Oahu,. and "for 
.10 ntilcs but to sea, had been thoroughly sc.uched , by . 
air ard surface craft and all but one missing person 
accounted for Arrangements wete made to *md 
thrt'i; utoits whit; airi'rifr and two from ASR Task 
Uriii 11 to HUo itt dawn iVe>:t. toot nine to imple- 
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tier also put into operation a rotation plan for main- 
taining two fully-operational PC feats at HUo, and 
one 31 Kahuiui, Mam. 

Ors 2 April rescue operations in thc.Oahti area were 
centered on the isawciifefe oeaeb and along- the drift 
line from Kacna Point in an effort to trnd the one 
person unaccounted for m the previous day. An in-: 
■ttr.Mi'<' a.ir-*urLic»r wardi Was also conducted by ASR 
Task Unit No. $ xlv-ue th< notthprnt-oast of .Hawaii. 

Rc^.-uo operation,' on % April followed the same 
patter?; as thai of th.e previous da* and at dusk, except 
for purely local rescue activities, the search was 
concluded. 

In the period /fom 07?- 1 on ) April to 1800 on the 3d, 
■ : a totnl ->1 ">1 :i hours vcu-re down by row: aircraft, Air 
and surface craft combined, saved more than 1 00 
person- irom almost certain de.sth and aided an un- 
determined number of others... One. 63- foot rescue 
craft iv at los,t. another damaged, beyond repair. Five 
others were .damaged ta vamng debtees. A PBY-5A 
-was lost in heavy wj after an <>pt«n wa landing; 
Personiifel .-casualties- were 2 men slightly injured. 

This ep^n? operation was a cooperative effort by the 
form of the Hawaiian Sea Frontier, Ctility Wing, 
Seventh Emergency Rescue Squadron, LST-731, and 
cordioatcd rescue unit?. It was a completely success- 
ful, operation. The final sentence oF the official re- 
port is prosaic enough. Jt reads . . "All partici- 
pating units exhibited a. high degree of Aill and 
cooperative spirit throughout the entire, operation." 



-:• 




off ai Hi'io— V. Nikftii .phdtfa 




MM 



F 



LV I NG personnel will fete lihU'ttstfed in the "rt'-vv 
Navv quick-fit. the*t-t\po parachute harness, 
ft effflfers ijrortr tlte 'Navy standard harness now in yse 
in that die adapter? have been deleted hom the leg 
straps and t In- old type Mia p and V ring have been 
replaced by inap and V rijvg v.-itli quiek-ht adaptors. 

the ba< kstiap Iws Ikkii made into a separate- 
piece ten iinu tine *»i each end in a friction adapter 
tlirough vvhich the chest straps are reeved. These: 
•., ehest straps teriiiihate at die side of the body just be- 
lov. du* rjhi. '■ ''" 

It intended, that the '.-ftiavy qijiek-fit., rhestdype: 
pararhulr and harness will he left hi the airplane a< all 
. times the airplane. \s ready lor flight operations, ••'.Thi ; 
' (jura- hute harness shall bv. adjusted to its lull capacity 
hy'die airplane captain m parachute rigger ■■<••: soOn as 
U i, ph. ."d m dn airpl.na -n jUm ••••.<.>-= Umdme. 
Tin- is .hi "Mphdied by holding the -map. V nut; m 
adpiMn if n»ht unifies to thi \m hhmc ,md puNmt; 
the ha«We. 

Fh«fht pi'i^onnel -hmdd dm i and adjust sic- p. n, i- 
elaite harness ininvodiau-ly .1 it:< t boarding; tbi>iyiep}.vr>>'; ; - 
Theri. aP?;.f''uf. pomp>;-.of .<d(iomft'im oy;t Vifct eaejisfe 
soap and one on eai:h tyf dyeleady torvUi;d>appr osi- 




hand- .No tools are required. Proeeditre for demo iny 
■•and adjustment of the, hi mess is {is.fofiows ••• 

\a) Dan the parachute barney in lfte ysu,il ro.mricr. 
{■b> Hookup the chest straps, and leg straps. 
u-) Pull the le'p strap tab ends downward until a ■ 
suitable snug fit is obtained 

Id) Pull diagotsaliyy upwards- on the chest ntsp.y 
tab ends,, uttt'd a suitably snug' fit is obtained. This 
operation removes, all' slack from, the chest and 'bark, . 
straps and removes am remaining sUk from the ■ 
Moulder straps, '■ • ■■. • 

\f\ If desired, thr foovr uh ends nf dn. ebtst and 
leg straps may be tucked under ' " 

nieharnc'-s. 01s y -be loosened f6i eohifoit during 
flight if debited. This is accomplished h f rdfiuu at ' ■ "■ 
sigh! ari«'"s to the vvehbioji the snap, and V n..,.c on 
dn' lee s.u ;,|.'s ana' sin ad.mo >\ mi the backs! raps and 
milb,,- 1!.. <-. u Jm nutmiMup tin harness .vutit- : . 
.s.,,.,!!,-.. It ivet.iip.l.asi^ed that there may be mwifhiH-m ■ 
.time dmme rmeygcmm< m P'-ojktIv readjust the Har- 
ney- ptioi >e baihsmt i o? thts nvson. iao-enmtr die ' 

l-|,.fliess should bff \-i pi In mniejinji. niid U diould 
' never be loaned to its. lult ..apaeilv, Serious injury 
utav i-..sHlt ,m tiiebt pi-rseiviu-t bfuimy; pai .vntlv harnfcss '■ 

;'gt)t<'d (i if j ioosely, o^f""' 
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The quick*fit hardware operate' on the friction lock 
principle. When pull away from the hardware is 
exerted, the sliding bar. aroond which the harness 
Webbing ,ts mwd. waves' l;? the rear of the hardware, 
locking thr webbirifj b<~twer-r» (he jikimg bur and re:u 
hat {,1* die hardware The quick fit .' hardv.-iirt* has 
been »lun'«iy-dnjj> tested ; and live jumped and has : 
successfully passed ail rcquhements. 

Sine: the quick hr elicit tvpt. parachute harness must 
remain adjustable at »M times -in order, to properly 
fit both la re« arid shial) flight personnel-, temporary 
tacking »> the parachute harness, which will restrict 
udju-.ubtUTi, njtiS't not be used. The mdv position <m 
the harness which may Ik- tacked is chft soap 
and V ring, it h*s been deieim'tu'd thai be faking 
the chest snap mid V nne, rw arid body -ir »p< B-tnches- 
. below- the Fba'd shoulder, adapters that a position to 
properly fit all pmoimel j\ obtained, 

Procurement of quick-fit hardware: ha* her-n initiated 
and .deliveries of this parachute harness is anticipated 
during th>; wood quarter of 194b 



POLE LfTTKIl CAltflYlrTO STOMPS. 

From the: Naval. Medical Research l.tostirufc" comes 
f he design .for a dmple. inexpensive -strap for helping 
. fitter beaffcis to carry their burden more easily. It. 
is a cotton ta pe ' , ^-irich UiioJi by l '/b inches wide 
by ,98 inch.es long. In the absence of such mao ri-d 
the tijw i'ht> be made, of a strip of canvas S'/i inches 
wide by 90 inches long The <-anvas is' -'folded into 
four thicknesses gnd ?ewn. .tn nuking t he carrying 
straps from either ihe manufactured tap*.* o? canvas 
Strap, the following step* are; taken: 

1 , Makt a single loop on one end by folding back . 
§34 inches ' and sewing down 2V4 inches. This leaves' 

' . a loop of 4 X A inches. 

2. On the opposite end fold back a loop 23.J4 
- inches wt! w down 2<4 inches. Sew dow.fv three 

i inch sections. This leaves foul loops of 4 Vi inches 
each, f|ot- was rati lit: applied d\er die; sewn sur- 
faces if desired. This will st-sl the stitching and; 
prevent the f inch sections from absorbing water 
This swap is tiot designed to supplant , the. use o3 
' ■ th?. arms in carrying the ItUer, but to afford the bearer 
a chance to rest his arnu cr<riipletcly or to lake -at. ; : - 



mm 



.'least a part of the liits-t ww'^ht oil hk amis. In 
f fUgh terrain the weight can be borne by the strap? 
thus, leaving, the hands free to allow the bearer tc, 
balance himself better and steady the patient on tfv 
litter. ,; 

The four loops in one sid of the strap idittunatc. 
the use of metal bm:kles and fasteners thatwould (end 
to deteriorate in moist climates, ;,md allow the bearer 
iv fit rapidly the handles in a loop cprnmertsurate 
with im arm length. The , straps are light and flexible 
and can be carried m the poefcet or belt when not 
being wd. 



Particularly valuable to Personal Et|uiptnt;ui. Offi- 
cers,. is the . Air Forces' new R^fetrntt Mcnuul for 
PcnnnfJ Equipment Office n \ AAF\ Manual 3.5 0~l j | 
Prt-pated by the Personal Eqmpmeut Laboratory, 
Wright Field, it is a, practtca.! r<(?ffeik* itmnuaS suffi-. 
ctemb; broad in sct>pr t.s he :<!' mtpr."- 1 to all. military 
-dyu% personnel..- .:■-';;■' ;, ;;;,;; ;;,;,■;': : - ;-'. 





Cvjiimmilit fliiiqri e ,»..,.- ; , i; Ihr, NkUf'f'^p. -'i i'-ipi'i on 
, fat f antral. »> a Hlryearroid ex-tn'&'Qfe'ffiifntil ■tailor.- -Gta'd?- 
unli n( the VmvcuU y u( lltino}*,, tciijd- a forrtter iijstivctoi. ih 
"jhvltonui ,it: tforthuKsat-ra ? w.'S!(\. Champion discovnv-d 
■'; Mat bv->fio>m:in% ariscltne vefor-e 'burning it, he cvold 'mi.- 
IhroUgh- a flit; itloaiet 1 feet thki.. in 10 ■■minutes.-' h. all 
4 ii'nteti if 'icff he. mm \lntwncd on Mfh and had to der y i,r, a 
•,i,-ny far planes to bind on itfandjs wln&h we-tv cov?t<ed by fas, 
if Iht-n tnonthx of the year, (l,>inm?ri 'tally pfiiruciihle his, 
I .' . ; -v > x -■ ,\.r:: :-. ■ ■ : 

spttf of the magir 'fingeti of rn,lir and other. 
;•. JJ'vfelcctttinte aids; fog :epntin«is '*« -be the ah-mari < 
?*k» ; 1 enemy, -Being'-, the foggies:; naval, ah Maifon in 
the country- would nfldii <at ch- fx- a lub^i'tv i.itbs-i dun 

£ .,i ":~M-t but N \l<< ' 1 !. , • ; 1 I'.,-' in its. 

worst, rfeitftsm and, become jhy fitter of a highly 
mjpoti.tm i"\jjcji'i»H-t;i,-.J pr<-«j.itn oi fog dh?pe><;si. 
. MAS AREATA 'is Sttuat'«r'abour W.) m<\n north 
of Sun Francisco on a bluff : rising .abruptly 200- feet 
ft.-m the dceao — a situation whi-h contribute- fe .the 
btgh incidence of. fog over i fs : runways. Since, other 
buiors were -atis-thi toty. and the fog •was . e'er tairily 
.tvailabiV— thick, juicy, dependable fog - -du'. station 
vy-as v^fctod by the Nagv m bue 1^4 ay the U'nxhi.g 
Aid- Fxperiiii'Tit SMtion $nr -continuing 'the' fog-d«- • ' 
, }r,".'v.il work pioneered by die fiitndt and first u*ed 
• ■ ;hv the r.nitecJ S'tatrs in the Aleutian' I-ianch are;i ' 
Kino meaning Foe- Tn tensive Thspvrsnj of 
proved its. value : xn the. Brtusb is'i-, during the* sear 
v, b< r., >Ji -ipiti .soupy weather. f.«_'-!ii)und liekh wrc ; 
tl< :ifed to permit .the, !ake-oVf emtl landing of humb- . 



method will -it'Brt hf avattnbic > t Hi'- wo: 'W '> cat'ttr. cr«W< fl" :. 

■, ChnrnfiwH. "s nitiM eiciiing exftefie net' fnoi" plate !s?ft!{? 

- f V>M'»",2 thlt lofr Pi'udeal Rofrnrli tv AdtK m !ht ^JfVutt/Jm . 
TMcjin !:■% thttii tssual btnnkeisd ik<- iiUmUjand boihered, 
• he »tU!inbtrtn>ine patrol plants whif-k ti'flt »a Atftttf «ff -»V 
/ha/ Pt-tsidtnV? ship aiai.noi torpedoed.-. Hfivmtr, Chn-tn- 
ir.'.n'i ihg >ii,!,e-„L! nfuifrmrnt pr* {*"■<" p*tj'<->b «n4 tke 
Pteudenr i,tU tafely lhiou$h,-'-Ed. , 

'■■':\>, ; ': : :■ e'vv^'/'rv'e v 'e' : -"'V' e'' ; e' e'',i. ''■/■;' '•:.' V- .''■] e ''-'e' 

f, e' : !e. e- : :e,^e;>;^vv,e.,; : y-' : ^-.^^ i, /-.^ ..^ : 

inj» utissiTDis. •Through - holes' cleared, hv the feat 
Jrom gasoline burner- outlining the lumvays,, hundreds: 
ot boni!>ei> Whkh rtught odierwHe have been lost 
were lirouglii down \ufeh The f>.*t ot the gsxolinr 
burned- ? i HOO .$.5,000- >o bind one phme— w»s 
lte;ive. but well spene,. ,ln fe.ee FIDO .became so 
valuable hi landifj^ h«»ttbm «->utru«^ tcm mwons 
over Gf-iuj^ny that at li-a^t 15 ftoniber eomrriajid 
fields vvere ■ equipped e.'ith log dispfrsal -■•■-U <•>■, 
■ Thr- N'.iv 's unerM in the svstem Ava'i priownlv £w.- 
terrd m the pe^tbilitie* for its. use in du< Ahiitfjn- 
aica uticn lutl io'K pn vnii in <~on|UfU.ti«ui - »--f t i » /noti- 
enoe to high wind condidoru. Follou'mgo sutves of 
Mil tn'il'iUuy fields in the ami, it deeidfd to make 
the first; initrdiation on the Arun Ait Crt.n' wt Arfiehitka. 
W.sti w'ji staired on thf prnjen early in I *.»->-< . with 
Sobef' pi-nsrtrmrl inM.-dhns" dn equips stent. The na- 
turi- of the terrain posed m.ui\ ieiugh problem?. 
.F,ii'.! in' hi - iiuiouuK of tutidr.i ]>,tij to fit moved to pro-: 
i -i.be die bnrri' ts 'with a 6ifn. l':vf i f.umdrMioti, it w as 
teo^aiv to dnv >|hm.iI nippprty tbtoutb thv tutidra 



to «jt'k s'tfiit^ ni t'jdi » rjni the burner- ovet ■ mall 
pond- ant! urrf.ven ground. 1 he bumrK whif ii- were 
b^pd principally on British desien. wen- om.-micte 
on.jhe.iite- 100 of .'them heSng turned ouv in 9 brk 



d 
brief 



'3 -day period , 



Although ihfc cost of iperating the H,DO equip* 
mem, as used in the British and Annhitka 5n;?to!i«rtoiis. 
was insignificant when evaluated against ihr crews and 
aircraft which '.'might have been, lost under zero-zero 
. conditions without it, south remained to be; done to 



The first aircraft landing to (es". the FIDO hrt-t-.Ha- refine th«* equipment and to develop better burner 



.'..lion- it? '.Anichiifci: under zero-?em .'c.oh4«»«hv :U»ok 
. lilacc in Jtik-.1<M4 Burners were U.^irtcd past iicforv 
dawn, and vi thin about 10 minutes the. i*re-3 oW the 
runwav and downwind of the burners was <■ oroide ttlv 
cleared of tog and the sky was visibh I .iking off in 
» 13-niiit» srr^wind. a PBV-3A took off and disa-pr 

few* 5 



efficiency. 16' < t«t the expense '..if fuel. The basic im- 
portance of the project 
work, both on 

dispersal methods other than thermal. This fvv<;d re- ; 
suited in, the establish"' lent of the Landing Aids Exper- 
imental. Station at ■■ Areata. . 



ii use expense ,-pf ■' . iuc.i. a ne yawi. uu- 
■ project warranted iurtber experimental 
different types of burners, and on fog ' 




Sfchtypt btirrtu which i vei 10-imnul? huniotK 2^0n $,<i'Utm,« 



peered in the. fog affe-r passing the ihmi'% of li/p burner 
line. The plane then matte a normal instrument let- 
: down, and broke out in the clear at about );"<0-foot Alti- 
tude at the downwind end of the rmnvav. This 
operation was followed by -w,.- sVicccAsf ul take-offs and. 
landings by an Sum- (3-47; • Both pilots agreed that 
•she bmbags ojiild not have been made without tin. 
use of Use f,?g dKpi r-a) equipment. 



•SvV^t^-^ v. -•'%•• v:> ; .-:;^p^^^r| 

When ■ this Mat ton was htst set up, the war was 
still: in progress, and the iwiwdiatc aim wa> to develop 
the' best possible equipment k.r fog di-pcr*d f.»- 
.stalladoTi on. the islands north of Japan to a»<=isc ib- ■• 
aircraft operations in that area With the war pr,--.,- 
ummnoved, experimental work * *., iumb-u>d, inil it ' 
is signifu ant that pmgie-s. uf the pre-^iam has be'-rt 
warelied and pa.r.tk'.tp?itcd. in by the Armv Air'' Forces, 



In ihr fall ot 1944. the equipment at Arnchitka -was Royal Air Force, British Pet roiemn, W^iriare Depart* 



ilSfd ia*ttf.tlly for the first time -when, in spite of the , 
heavy log prevailing at the time; six .planes were 
launched, w ith FIDO's aid, in order to form -an anti- 
subrn.-.rin'- screen iot Pn-s-d* ,u kouieveh uho -A .i* then 
jp the Addk aiea 



merit Roy,d Canadian 'Ah Fum\. tin- N'atiotial he- 
velopmerit and Researtli Conmuttee, : |)ie ' C»vd 
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The di«.pctt«f of. fog over .airfields /obviously ©i 
great importance to military and commercial aircraft 
operations. The earlier problems of economical op- 
eration is rapidly being eliminated. So much so mat 
it is estimated planes tm presently be landed on fog- 
shrouded fields at a cost of from $1 00 to $200, figuring 1 
10 stt'OMtes per plant and, at a hu»y airport with a 
heavier tt«tf«c flow, costs can be reduced still further. 

Th? job of thoroughly cWH^pmg and testing low- • 
visibility landing aid:, i.alta for d wide variety of re- 
search and iaytal'iaiion at the experimental station. 
Aside frrirn the thermal systems which form the back- 
bone of the work, the field is also, equipped to, test 
many other landing aids; sonic, wind curtain, water 
screen, high-intensity lighting, radio. 

Since most of the fog dispersal systems based on 
■heat method v\ -ere pioneered by the British.: it was de- 
eidod to install the most effective of these at Areata' 
for use .it a yardstick tor evaluating new equipment, 
under development fav various agencies. ■ 
, Thermal installations in*: hide the '"*lot" burner." one 
of the latest designs used operationally by the British, 
ami also installed at a commercial field near London. 
A Hades-Rapes installation, providing the htghest . 
thermal ou tput, of any burner system, is also in, ' ■opera- 
tion., as is a modified Haigill system using Navy, Army 
/"Aiif.^orc^'-aJi'd.Brid&h experimental designs, 

The "'slot'* type burner [USN MK-5) consists of 
two 1 -inch pipes, one above the. other a few inches 
apart. Gasoline feeds through the top and. at the 
r-nd nf the line, makes a U-turn back into. the bottom 
pipe. The lower pipe' is drilled with regularly spaced 
Mm fjfSA which gasoline Imfe. M hum*. 
Thss heats tin- gasoline ;U„v» unul ir become a 



vapqr and creates pressure. In a few minutes; enough 
pressure is produced to shoot flame* about die height 
of a man. Fuel comumptisw /or JO minutes - of 
operation is 2,~<00 gujloiis oi fiU-oetane gasohne at a 

'■'cost of 6.7 cents per .gallon. 
■ '.'the Hades- R» pex burner (USN MK-5j has - 16 
vaporizing tubes feeding into a collecting pot. From 
this pot the gasoline vapor ts fed into a single 8-ineh 
burner pipe, under intense pressure. When ignited.; 
the pipe throws off an extremely high temperature. 

The most promising impi-overnenb. being made Lo 
cut costs and Increase efficiency, are along the lines 
of atomizing fuel by high pressure instead 'Of heat. 
This method involves no smoke and no waste, and 

; may be operated .with gasoline, kerosene, or Diesel oil. 
Various : types of burners, developed to use cheaper 
fuels by the National Development and Research 
Committee, British Petroleum Warfare Department 
and others, ait also being tt".»fd 

At Areata, automatic control nf installations has 
been arranged so that an operatm in the control mwrr 
can. by pressing a touple of buttons, (smite more than 
2,000 feet of burners, thus lininer the runwavs with 
•banks' .of -flame.' At the same time, experts on the 
field, gather data, on the experiments. The 'type of 
fog,, .size, .of fog {Kirtirles. dew point, temperature. tem- 
perature ni the i^ean wan r, wind velocity, baro- 
metric pr^Mtrc- aH are recorded/-; An amplifier on the 
control tovvT permits men in she tower to talk with 
those nu the. K-ld. Walkie-talkie ur.it- are also Used 
for fhk purpoM* ^ , 

.Woe tin- r.o ( ijJi.-nr..d -vUteies being tested, the 
otu. i i ' t .1 i a- . na,*t1 i-onMifi-ijiili- iiiH'jrsi It is 
bated on <hr ( .j ij.i- "I > h.*mrinf foe io. rain by high. 
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frequency spund xx&v, bontbafdmoot. Sound. .>va.ves 
.bounce the partif-lct around, causing .'tlwrti to meet 
and merge thus fanning units large enough for pre- 
. cipitaSiotv a* caUidVopsv.-' Thtvecjaipnient ccmdsrs of a 
series of powerful air mid type sirens wish 24-foot 
wooden boms to direct the *ou»d. Sound wave fog 
dispersed, if ii can be efToctvd with inore easily portable 
equipment, has practical pot^sntialitJes for aiding tar* 
rier-baicd ;ii.n;rafe. . Ihmrat investigations may k'-ad 
tin; devdfipiitortW'whlt.b -wiil alknv onim operating in 
fog-bound' waters tn i.ofiwe rbeir owe. weadier 
tondid«n«., 

Th< wind t ur tent iiv-thod nth i>> -.till another promise 
ing phase. With a cn»s-wind blow ing on the runway, 
a huge blower thro*- a *urtam of hot air at right 
angles to the wind. This, causes the wind to move in 
a vertical circle, thus dispersing the fog 

When w consider the advances which have beeh 
HLade in automatic controls for piloting aircraft, it 
might be supposed that full iPstrutneW landings 
would obviate th*- need for a fog djjpe-rval system. 
Lo'.v-vJppruneh equipment and navigation- aids will - ban!;, of heavy log The fog wn*. topped at 2,700 feet 
htitis a blind aircraft safely do wo vvishin 50 to \ik) ' over the ocean and gradually rose tu 3..iOG Lot over, 
feet pf the runway, but from then on the pilot wants land and FIDO burned a hole completely 
to know and see wh.it he is doing. Even if full auto- through it Landing 'was accomplished with usp of 

■v--; .-; . : ■ .v ;. '^xx ■■ \x.x ;:: ; . . '-(p. ■ v - ^ x, ■■ :-xx u k hj:^x-Jx'x\. ■■' ' ■■ xx : :v :i ;'. -v > 

Homt firtt burmne through /o<? tii'i j» sao%tii> livei and aiuraff 



matic ipvf/urnernf Uuidirsf;? da. become a practical 
reality, the actual and psychological benefits which 
, come of the. pilot being able-, to avc that everydung is 
.cleared foi tin;, ground contact., will still makfc a. 
certain amount of fog clearance highly desirable. 

Since the use of radio glide and localizer beams Ki 
direct the automatic, pilot will line the aircraft up 
with the runway, fog clearance need not Was exU'H- 
',sive as those provided by the test burns. A ceiling of 
SfJCi'lO 300 fret .should be adequate. The landing 
aids" at Areata include "sliding" beam apparatus used 
tci Supplement the »»c<rk of the \vc nhcr fixers, not ,»s 
a suhAtitut*' for Jt. 

A typical FIDO test, flight .report; indicates the re- 
sults heme obtained at the ev penmen t. .station.' .The 
held had yxro "ceiling and .visibility when the burners 
were ignited. Five mnum.-s atfer ignition, ceiling was. 
IjOOO feet near tin;, center of the ruowqe. with good 
vidlxlity the full length of . retaliation, The plane., 
.i PR's f I. tool olf from a el a/ed run* H hut as 
-toon a*, it passed the last burnee it entered a /ew-zerd 



Oprta'.&r at eenhr.! eonfroU HtHrtuiUy •.sniiti mck than 2/100 fefi o( burners at Attala. 



the radio range.- >ta lion aini ,tJ appni.u K ci-.n. 
; the funwav fia-iiiinng clearly vrdiih at '4 mile and 
1 00 feet. However; the g\ w.na could bo seep f iom 
i'jf» t'ct-r. ant) , about p mile frteto the. runway;: The 
dhpersai' was raasd entirely by tltc FIDO operation, 
th< MJiirtimdi&g area still being ttto-zcro vfeibi|il\ and 

Tin: pilot", who mack th«s leu /run 'expressed com- 
plete .satisfaction whh th. FIDO operation. Tiny 
rcpoiftt thrv noted no Undue turhuleuc'i ot floating, 
and ihai the tiw "f tbi'vMJt the op-'f,Vj->r. presented no „ 
menMl hay aid onee the pilot had sc-ft ii m a*, On 
some of" tiit test 'burns, the cleared hok way fot$!t" • 
enough to 'permit aircraft to circle the field and land 
entirely hy contact. When modem approach gcar 
l- used, just: a few mmntos of he;o w ill provide trnough 
■ vihhfcf tn care for almost mv 'thta' ion, 
• Man's eoutrpl over nature in these e\-p>'nmem-s is. 
of < ouf>r, «"wdy ,j temporary victory . . . achieved for 
the needed period of time then lost again.. Lyst man •' 
betonie too efwincii'd of ..i.ie.-evs. the elements imme- 
diately rev.-n to their former status, as witness this 
situation reported m a (est bum 

At 0943 one morning.,, visibility was 1 1( , milt. > ia'1- 
jnc; "lOffef. wrnpfcMUJfc .3S ' i'\ humaim Kl'i peiccnf 
The buniers were ignited ,md ai \(>V> the dsv became 



visible through a thin strata, . with a variable ceiling 
of .000 feet, Viability' was 'good, over the - entire 
length of ■ the ,iris;taii.a : tio!i. An hour after She burn 
started, the ;maximum surface- .tfrrepCf&tujr^M.^®' I", 
vvas reached, and htunidrty had dropped to 6f> per- 
cent. Large portions of sty showed through the 
[.700-loot depth of fog. Then the htun-T- were 
turned oft. About 13 .minutes later die ■ ceiling had 1 
lowered lo 100 feet, visibility' war," down' •<«>• % of a 
imh instead of the full length of the installation, and 
humidity had gone, up to 94 percent. 

When the Navy made public its progtam ai Areata, 
the. unpoct.ir.K- of the project to an tdr-consciousr 
world was aefleeted in the intetv-t evidenced by the 
ww p.ipn and magazine, pro*, throughout the, roun- 
try.. l'iw eo.m.mernai >>-<i e^mc-rv. recognizing that 
the closing of one or two key fu-li'K s\ ill quickly dis- 
rupt the schedules of an entire, system. are watching; 
the experiments closely, just as the progress up to 
now has reiuhed from the combined effotts of tin 
Arrnv. Xavv, British, and civilian Ostarch attivititw. 
so will the benefits deriving born the work o( .Landing 
Aids Experiment Station accrue to all -whose hm-mcs;. 
it is to achieve the 'maximum of -,afm lor aviation- - 



military and evil 

-:-'m. v -'.; ,; ;-:-^•-i:'■•■^'-■.^v.•-^:.;-^v-.■•': ; ' = 

• ;. - . . • .. ... '.>.: 




Btctnti* tor staff a A [out.- tp obtain it <#f '<». p?M.t$ (*ti'f daft, 'hi hmV '{'.'Ogtrrftfiy of Lieut. 
Colonel Max tiii'd \f NnhuirH dKmiu'bh <>,t pvess timt , V. , (hilt fiv « a rolvnr.l 

in the United States Sttiiine Corps. Ytt. thinking it n-jti. u hat marr."of a biography 
does a viiifi nted, - hd. \ ; 
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|"WE' rubber boat lias likely destroyed as many 

en'iijmcfc.as ;iv ha?, saved, frioids., Sucb a douWcd 
weapon can scarcely bv Found in any' other category 
of -thf. jrrnrd fom-*. unless if i:« in the amphibian 

Trie :.onitr,jiu!,i»iL; ^cx» -rat of tin- First Marine Bri- 
gade prt-dii w.-ti i/s 194U.. at Uv final critique of Ficer 
Landing; Exercise No. 6 'at Culebra, P/R, ■ "The. nibber 
boat js.hm' to jiliiy. Itisiinevv and effective weapon," 
This craft had just surprised many amphibiously 
piped J^tbrrrq nid men \urb its deft ability to .so 



joiy m 



places and do things «nd«r conditions prohibitive to 
ordinary boats: it bad. appeared ffif>n behind break- 
ers Lornmg into t be beaches and disappeared just as, 
easily in the brush to the complete consternation of its 
opponent*. Six' inches of water or 6- foot breakers 
ovrer a ..fry I rerl were taken in stride by this little craft. 
•Quickly iuflated .for .use, easily deflated for ennreal- 
incnl or siowage. it put a new irotnplexion on the face , 
uf small boat us^, _ • . 

IJke the amphibian tnn tor Jbi:-, craft was enna-ned . 
of Mercy, rather than M.u",v hwvi n'g beer, designed a< .» 




lifesaver for use under special conditions. One of the 
first jobs accomplished by this collapsible pneumatic 
boat was as a standard piece of equipment in many 
of the larger naval seaplanes in the thirties. This 
little yellow bundle of insurance became a very con- 
spicious passenger aboard many of the large flying 
boats as it faithfully stood guard over the lives of the 
plane's crew and passengers, and indeed it is to 
this very odd blob of fabric that many a flier today 
owes his very existence and continued ability to fly. 
Whereas, the air services have spared nothing in their 
policies and efforts toward an extensive air sea rescue 
program, it is upon this simple rubber keystone that 
much of the life saving work directly depends. The 
use of this boat as a life raft aboard surface transports 
is extremely expedient in that it can be carried in a 
ready condition for simultaneous launching and in- 
flation by the pull of a single release toggle. It is 
almost foolproof due to its flexibility, while its 
bouyancy is far in excess of requirements. 

This rubber "raft" was originally a very unpredict- 
able, vulnerable and temperamental item upon which 
many of the early skeptics looked with much doubt. 
In its early form, the development of the rubberized 
fabric for the hull left much to be desired in respect 
to durability, strength, and ruggedness. 

The reliability of the automatic C0 2 inflation system 
was subject to the vagaries of weather, trial and error 
and that ever unknown factor, the human equation. 
The boat was treated as are most neophytes. The lack 
of respect for this little craft is indicated by such 
appellations as the "doughnut" as applied to the one- 
man variety and the "beautyrest" reference to the 
larger three-to-seven-man sizes. Having won several 
important innings in the game of rescue, however, 
critics withdrew some of their earlier skepticism and 
observers decided that with some grooming, develop- 
ment and training, the rubber boat had definite pos- 
sibilities for a post in the important positions. 

Design engineers, research men and aviators were 
put on the job of development, experimenting, and 
testing. Their inventiveness, ingenuity, and practical 
efforts ran the gamut of imagination in fitting out 
these little craft. The correct combination of rubber 
and fabric for the hull had to be arrived at; flexibility, 
lightness, and durability were required for ease in 
packing, stowing, and breaking out; foolproof infla- 
tion systems were aimed at, while the controlling 
dimensions and the incidental equipment occupied the 
minds of the engineers who had to compromise be- 
tween the necessary and the desired. The craft had 
to be capable of long periods of storage, it had to 
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resist deterioration due to the variations in climate; 
it had to possess the qualities of a "minute man." Such 
refinements as a sun awning, solar evaporator, and a 
"complete" fishing kit were added, while improve- 
ments in auxiliary hand air pumps, patching gear, sea 
anchors and bailing buckets were cleverly devised, all 
in a waterproof rubber envelopes attached to the boat 
equipped with a corrosion resistant zipper opening. 

Introduction of a seven-man rubber life raft to 
Marine Corps aircraft brought the attention of per- 
sonnel in this arm to the possibilities of employing its 
flexibility in the various phases of landing operations. 
Experiments in tactical use of this craft were made 
at several Marine bases. As alterations were made 
to strengthen fabric and basic construction, general 
rather than emergency use of the -craft took shape 
and promised permanency of character. Amphibious 
experiments were conducted for the new LGR 
(Landing Craft Rubber) as early as 1939 with the 
U. S. S. Manley, an APD (ex-four stack destroyer) 
in the Quantico and Virginia Beach areas, thus 
working both personnel and craft under actual water 
and beach conditions. . This afforded the first practical 
opportunity to iron out personnel and material 
wrinkles. 

Development of the rubber boat from a tactical 
angle was now in order. From an embryo rubber 
float, balloon-like and extremely difficult to maneuver, 
the craft was stiffened by a higher gas pressure inside 
a stronger casing to emerge as a landing weapon, com- 
pact and handy. Sharp aluminum paddles were re- 
placed by a detachable wooden type; the automatic 
C0 2 inflation system was perfected; a triple strong 
bottom was installed for protection against coral and 
sand chafing. With these changes the 7-man emer- 
gency rubber life boat began to take shape as a 7-man 
rubber landing boat vested with strange, but potent 
peculiarities and potentialities. 

Deflated and rolled in its case, this craft appeared 
as a slightly over-sized sea bag, the CO s flask weigh- 
ing about 4.5 pounds being integrally included. To 
be put into operation, it was necessary only to un-zip 
the carrying case and open the C0 2 valve. In 10 
seconds the boat was inflated and ready for water 
use. Convenient lifting handles for carrying were 
provided; grommet type row-locks, conveniently 
placed valves for hand-pumping additional air, and 
of course, the first comfortable thwarts ever designed 
were installed. The outstanding tactical addition 
was the clever design of a curved machine gun base 
plate which would fit on either bow. This was of 
a stainless steel or duralumin fitted with securing 
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straps which tied in with eyes strongly reenforced to 
the hull fabric. A .30- or .50-caliber machine gun 
of standard design could be readily mounted and 
fired from this adapter. It is interesting to note, 
however, that the recoil reaction of the gun firing 
propelled the boat astern about 2 knots which was 
just about the average forward speed attainable by 
paddling. By the same design, there was adapted an 
outboard motor mount complete with a small tran- 
som, measured to take the motor brackets. The 
problems resulting herein were many. Lack of 
rigidity of the boat permitted the screw thrust to 
buckle or bend the entire boat amidships; the tend- 
ency of the screw to "run under" the stern bent the 
entire stern tubing so that the after wash nearly 
swamped the craft. These and many lesser problems 
were solved with only the tedious study, trial and 
error methods that design and testing personnel never 
advertise. This produced the first LCR possessed of 
most of the characteristics of a regular surf landing 
boat, and many more of a valuable tactical nature. 

The final step in development produced our present 
10-man rubber landing boats, possessing the ad- 
vantages of the smaller craft, plus greater capacity. 
The new boat was provided with a special pneumatic 
flooring, not unlike a rubber mattress, which added 
stiffening and buoyancy. This prevented buckling 
when under tow or own power, added buoyancy, in- 
creased the capacity and safety factor. The motor 
was protected from a following sea by a rubber-fabric 
canopy fitted to a tubular frame over the motor. A 
high bow and an antispray fender around the entire 
craft was added to keep personnel as dry as possible. 
This boat has been towed fully loaded at 25 knots. 

The "hull" was developed by a major rubber com- 
pany into a very strong rubber-impregnated fabric 
which possesses the combined qualities of flexibility 
and strength, covered with pigmented cement and 
coated by a long-baking process, the surface is impervi- 
ous to water, wears well, and resists the combined 
deteriorating effect of sun and salt for a long period of 
time. The boat was sectioned into 1 1 separate com- 
partments, the main elliptical tubing divided into 2 
horizontal compartments, while each of the 3 thwarts 
represents a separate entity. The flooring is divided 
into 4 parts and the 2 antispray tubes complete the 
divisions. Each compartment is equipped with a non- 
corrosive valve for hand-inflation. The large 10-man 
boat is 15 feet 7 inches long and 7 feet 3 inches wide, 
while the main tubing is 1 8 inches in diameter. The 
maximum height from the bottom is about 30 inches, 
due to the upturn of the bow. 



Embarking, towing, and paddling represent the 
three phases of training in use of these boats for am- 
phibious operations. Each man is employed in all 
phases of the use of the craft, for he is a paddler and 
a fighter. The boat can be consistently paddled at 
about 2 knots. Wind has a great effect on the progress 
of the craft. Use of the outboard motor, or towing 
can effectively be executed at 4 to 8 knots depending 
on the size of the motor or tow and the conditions of 
wind and sea. Boat discipline is of great importance 
in these specialized craft. Each man must know what 
to do, when to do it, and how, without directions at 
the time of actual landing. Practice in embarkation 
and debarkation from a transport is necessary to per- 
fect the personnel in this important phase of landing. 
During initial training the men are usually divided 
into three groups, each rotating through these three 
phases. 

For embarking, boat personnel are issued all neces- 
sary gear well in advance of embarkation, whether 
from a ship, submarine, or plane. They arc disposed 
so as to be as near the rubber boat launching point of 
the transport craft as possible. Rifles are bundled so 
as to present an easy load for lowering and securing in 
the boat. Paddles are temporarily bundled for lower- 
ing into the boat. All hands wear life jackets over 
the packs. If a machine-gun is taken, it is broken 
down into a three-man carry and handled by its crew. 

The rubber boats are thrown overboard and hauled 
alongside by the bow and stern lines, whereupon em- 
barkation takes place at a rapid' rate. After being 
loaded, the rubber boats proceed to their designated 
power boat to rig for towing. When the boat groups 
are formed, the power boats with tows of 2 to 4 rub- 
ber boats, proceed to the rendezvous area, and await 
signal from the guide boat to proceed in formation to 
the line of departure. Tows approach within 500 to 
1,000 yards of the beach where by means of automatic 
release hooks, the rubber boats are freed from the tow- 
boat and then proceed to the beach under their own 
power — either by paddles or by quiet outboard motors. 

One portable radio receiver-transmitter is usually 
carried in the guide division boat for communication 
with the ship to report emergencies or information, 
and also to receive any necessary coaching. In the 
stern of the towing boats is carried a blinker tube and 
blue stem light for position purposes. 

Tactical surprise is the forte of this craft, and 
since it can land practically anywhere it will effect a 
landing on the beach least likely to be defended. Its 
flexibility for use from aircraft has already been ably 
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demonstrated. From submarines, ship, or shore, it 
makes reconnaissance, or landing in force possible 
against natural barriers almost insurmountable for the 
average boat. As a reconnaissance weapon, it is 
almost unsurpassed in surface vehicles and in short, 
it is becoming a jack of all landing trades 

But this Janus-like friend while smiling with a 
friendly smile on the one side was found to wear a 
far different expression on the other. It was a mar- 
tial expression which indicated an ability to wield the 
sword. Quick to plumb the offensive possibilities of 
this craft was the United States Marine Corps. A 
careful development program was launched to adapt 
it for use on intelligence missions, raids, and even 
with full-sized assault units, which later became the 
Marine Raider Battalions. Presto-like, this lifesaver 
had become a life taker, cunning and ingenious — 
capable of negotiating rough water, shallow-water, 
reefs, and surf. It was difficult to detect due to its 
low silhouette and hence difficult to hit with small- 
arms fire. It was capable of landing on any section 
of a beach, and equally capable in withdrawing there- 
from. They were usually launched from submarines 
at night, or from small assault surface craft, just off 
a hostile shore. If an intelligence mission was as- 
signed, the boat was usually paddled silently into the 
enemy beach, deflated, and hidden while the scouting 
and gathering of information was in progress during 
the daylight. When darkness covered the movement, 
the reverse process was effected. On an assault mis- 
sion where surprise was a key element, these craft were 
usually propelled by their motors to a point just out- 
side the reef or breakers from where the paddles were 
used for the final spurt. Machine guns and radios, 
well waterproofed, were in constant readiness for use 
either afloat or ashore, being rigged with special 
amphibious adapters for such bilateral use. The 
rubber raft had become a fighting craft. 

In 1943, the Army Air Forces conducted a series of 
"exposure" tests in these rubber rafts with volunteer 
crews, as observation boats stood by to take data, 
readings and photographs of the experiments and also 
to render immediate aid or rescue to any of the men 
who might appear to have gone beyond a safe limit 
of endurance. Simultation of South Pacific condi- 
tions were effected and the data obtained were later 
used to great advantage in subsequent improvements 
on the rafts which today accompany our airmen to 
every corner of the globe. The great tests, however, 
were those of emergency, with life and death; herein 
the rules for the rubber boat were written in the blood 
. of men, as are most other safety rules. 
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The use of the rubber boat in its various forms in 
air sea rescue are beyond account. The extreme 
strength built into this craft as a fighter was equally 
adaptable to use as a savior. There is no more spec- 
tacular and successful lifesaving maneuver than the 
air-drop of a rubber boat from a rescue plane at sea. 
The highly developed system permitted of unbeliev- 
able extremes in perfection so that the precentage of 
lost personnel reached the vanishing point, as compared 
with lost planes that had been downed. 

Basically the system involved the prearranged prep- 
aration of air sea rescue planes, usually PBYs, coded 
as Dumbo planes. These carried the rubber boats 
completely equipped as heretofore described with such 
additional items as a two-way radio, smoke pots, and 
numerous streaming life lines, emanating from the 
small boat. On emergency call or even anticipating 
them, in following up a long overseas hop by large 
numbers of tactical planes, these Dumbos would an- 
swer radio calls immediately as directed, spot downed 
aircraft and personnel, and make their rescue in any 
of several ways. In the event of permissible sea con- 
ditions, the Dumbo could land and pick up survivors, 
otherwise the old faithful rubber boat was dropped 
upwind, automatically inflated, and positioned so as 
to drift down on its intended passengers. The smoke 
pot which has been actuated in connection with the 
boat enabled easy location by the survivors, the stream- 
ing life lines helped them to catch control of the boat 
and pull themselves to it. The record of aviation 
personnel brought back to fly again by this ingenious 
device is almost unbelievable. 

One other unadvertised, but indirect life saving 
mission of the little rubber craft, was its employment 
by the great Underwater Demolition Teams of the 
naval service. These groups used these boats in 
stealth, silence, and darkness, to destroy submarine 
defenses of the enemy on many a shore marked for 
invasion by the United Nations. This insurance pol- 
icy undoubtedly saved inestimable lives on every 
advance made against a beach. 

"Love Charlie Roger" was now a fighting boat in 
its own right and was adopted by all the arms of the 
services of the United Nations. Ground forces used it 
for river crossings, air forces for life saving, service 
forces for emergency supply work and pontoon 
bridges, while the amphibious forces used it for as- 
sault on otherwise unapproachable islands and 
shores. It was a craft adaptable to many uses, in 
many fields, and climes, and is today, having finished 
its work against aggressors, continuing its efforts 
against the elements in the cause of safety. 
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inches wide running directly under the vent holes in 
the base plate in order to vent the trapped air. 

The mortar should be mounted at an angle of 15° 
from the vertical, in order to minimize the possibility 
of the flare case falling back on personnel after the 
candle and parachute have been ejected. If pos- 
sible, the mortar should be mounted so the expended 
case will fall back into the sea. Consideration should 
also be given to the direction of prevailing winds, in 
order to avoid having the flare drift over buildings 
or inflammable material. Although the flare will 
have been completely burned out at about 400 feet, it 
is possible that it may descend considerably below this 
height. 

When mounted on shore, a wooden barricade 
should be erected about 30 feet from the mortar 
through which the lanyard will be pulled. This will 
provide protection against what slight possibility 
there may be of premature functioning. When 
mounted on a boat, steps should also be taken to 
provide adequate protection for personnel. 

After completion of exhaustive tests conducted by 
the Coast Guard Air Rescue Unit, Northern Cali- 
fornia sector, discussion of the flare's efficiency brought 
out that on a clear night, the flare will illuminate an 
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area of about two square miles; if the overcast is 
2,000 feet or higher (clear night) , the area of illumina- 
tion will be the same ; if the overcast is below 2,000 feet 
(clear night) , the flare will illuminate about one square 
mile; if the overcast is below 500 feet, the burning 
time of the flare, after it falls below the overcast, is 
too short for it to be of practical use. 

The distance at which persons and life rafts may 
be seen from a rescue boat by the flare's illumination 
will vary — depending upon visibility, height of the 
object above the water, its color, and the position of 
the flare in relation to the position of the observer 
and the object of search. It was found that the best 
results were obtained when the object was silhouetted 
by placing the flare behind it. 

It was further found that in order to insure good 
coverage of an area, it should be swept at least twice, 
and as many lookouts as possible should be posted — all 
of thein thoroughly briefed on the size, shape, and 
color of the objective. 

Aircraft, of course, can sweep a larger area in less 
time with one flare, and the boats can also search by 
the light of the flare dropped by the aircraft. It was 
recommended that aircraft remain above 1,500 feet 
when using these high altitude parachute flares. 
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*ET plane flights- frorri ;.New T%k to Washington., 
ip less than 30. minutes- -radar contact with 
the moon ;•• . • these are but two of many develop , 
men is which 'symbolize the '.advance w two field-, of 
viencc-- aviation and electtotiUs. 

News stories of rapidly (recurring inVii'irrtplishtnents 
In these fields .are understandably }M*vd!dcrm% to the 
man in the street, .fir i. va^U'lv a*, .m i>{ to-ro-- ndous 
force*, at work which will alter his way of life — speed 
its tempo— snake him nr-i^hboir to th**- world. Yet, 
unless he has a direct irmrre&t in one of these fields, it 
is not particularly important to him '^vhich one of 
them advance*, more qisickly than the other. Avia- 
tion, because of its closer, more practical human as- 
pects, may lend itself to more dramatic news presenta- 
tion . . whiie olectrwnirs. a more technical subject 
. from the poiri t of view of a veragt? knowledge, may tack 
the "color" netes>arv for quick imhlica^iiniUticni. 

What is important to him. however, is thai these 
m ienij&c dtvel'ipm^nt? be permitted to- continue m 
<-.rciit tf. pmvtde the greatest benefit to (he grtvitrsi 
ninnlin'r : .-md that vse -hiiil not fail to capitalize on the 
tremendous idvam ements ni scientific research and 
OcvHunmem which wi re "pn>sur"d" hy the iiipi'nt 
requimnnits of war. 

Scientific developinent in the electronics field has 
permitted undreamed-of progress toward the 
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the world's areas to a series of in te« -dependent neigh- 
horhcKKfc. Most of the- dm-st achifvemertts in the 
f WtronJci held kmw only the appliuikzn id wartime 
peeds; Their potentials of useful in - to . }>eaotime 
world have not yet been hilly tested ; although Utile 
■ doubt exist* that most of diem will here fmd evert' 
gre.uer fields (or service. 

During the war, the radio and radar direction 
finder nets represented, an i'mporta?'ir cog in the field 
of military .intelligence,' They w«:rc un'd to "tag" 
enemy radio and radar nations,, and extras their 
plans and itcitts'. They sought out die enemy, 
■watched hi? movements, tracked him down. They 
were the eyes arid fiars of our aerial missions- guiding 
them, watching over them, directing them safely back 
to base. Their value in wartime intelligence and 
sa/etv work is a matter of record, it does not re- 
quire anv unusual imagination to visualize the value 
oi such a world-wide locating and safety service to 
the world, of today and tomorrow. There will be 
obstacles, id course, but a firm foundation has been 
laid upon which continued roearch may be expected 
to feffect a .practical eimversioq. ' ■ '- 

A comprehensive ; perwhrk of world airways is' 
already in heini* and is subject to rapid, continuing 
expands Imucoorioaiud flights over long, ex'- 
pa rocs of water and sparsely populated land areas k 
a daily occurrence. One of. the basic structure's upon 
which lite successful operation of this world-wide air- 
ways system is built, is the organization whose job it is- 
to make thest world-wide routes sate and.wliiurt acci- 
dents or empf^eneies do occur, to- provide, an efficient 
search and rescue .service. Such . ah organization isv, 
/already in existence, with a . "know-how" of opera- : 
tion based upon a wartime experience which has beery 
effeetvvfely transposed to a useful peacetime, function./ 
This one phase, in itself; offers a, fertile field' of 
opportunity to the electronics engineer. 

A fundamental requirement of this -.patch and res- 
cue organization is for a xysierti of rommiiiijrau'wi that 
will make it possible, to alert its various component.-* 
quickly., and locate an aircraft or vessel in distress 
.Ki-tmur.lv Wartime e.iponences indit .ued dial radio 
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frequency direction finding, and -crtainly it wa< 
reasonable to assume that its benefits could- be! effi- 
ciently applied to servicing both a •.votid-wide ajrways 
sysfrrm, and" the "safety," or rescue, organization which 
supported :3t.; 

Electronics engineers of the United Stated Coast 
Guard conducted considerable research -and -t-xperi- 
mem on many phases of the problem, Particular 
emphasis was placed Upon the development of an airy 
borne automatic transmitter which would transmit 
distress signals or. the 8280 kc, band, and dose the gap 
caused by the peacetime reduction in the number of 
IFF radar iLuoiing posts. The transmitter, known as 



the RL-226-A, wis de: 
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edition of the Air Sk\ Rescue Jhji.ijf.TiN-, 

The project was first initiated early in 194?; Ex- 
peritnciit.il models weir built, tested,,, refined, and re- 
built . . . until finally the unit was believed ready for 
exhaustive held trials. In .December i$45, following 
a joint conference <if representatives of the Caribbean 
Wing, AAF. Air Transport Command and various 
f'«W GuTiid officers, urrangesiu nts -were completed to 
conduct these trials..' The RL-226-A, with the: 
identifying designator "CD," set up cm freoueWv of 
8280 h ., was installed; in an Army C---54,. aircraft. JVo. 

The plane took bfT from Morrison Field- West 
Faira ; 8eacb ; Fix. on < January and returned «n IB 




. -January 1946 Tests were conducted under the super- 
vision ot Cap*. F. Catanzaritc. flight radio . officer.. 
Caribbean Wing, ATG. 

So far as is known, this operation, which proceeded 
, tony Morrison Field, Fla., to Bermuda, the Azores,- 
Casablanca, Dakar, Roberts Field, Asce.ni.km Island, 
Natal, Belcm, Atkinson Field, Waller Field. Bonn- 
queri Field. Miami, and hat Jk to Morrison Field, was 
probably the first irrarougbly coordinated HF/DF test 
, effort to actually " track" an aircraft on a transoceanic 
flight . . and it is safe ti> ;w»iw that additional 
such le-n will improve the accuracy «> f bearings and 
the eorrseqiiertt evaluation ut fixes. 

Figure 1 charts the endie route of the flight, «na|;V MM 
shows the riat?s S rid (he indicator foj tie- charts of 
the individual- plots for each fix. 

Figure 2 showing die large, number of stations 
; ■ which were able to take hearings on she leg' of the 
flight from Morrison Field to Bermuda, illustrates 
.What k known a*, a good fix Eight fixes were taken' 
on this (eg of the Might, al) of them tombming lo 
provide a high degree of accuracy- ■ 

Figure 3 shows the trackof ihe-fiight from Bermuda 
jo the Ahjiw During the. early part of this leg- 
Up ro t/'SOR. and until hearing* wre received from 
stations in Great Britain relayed . input: the Eastern 
Sea .Frontier .Evaluation Onn >, hv-\ continually • 
' -lagged" the DR positions. Incidentally, tins was- the 
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first opportunity afforded the Gulf Sea Frontier 
Evaluation Center at Miami to observe bearings from 
this area, and the experience was valuable. The 
number of stations which were able to take bearings 
on the Be rmuda-to- Azores track are shown in Figure 
4. After bearings on the Azores run were obtained 
from stations in the British Isles, it was possible to 
plot more accurate fixes. The AACS fixes alone, 
point out the desirability of a larger number of bear- 
ings to provide for more successful fixes between Ber- 
muda, the Azores, and Casablanca. This will require 
the close coordination of all agencies . . . the com- 
bined effort of the Coast Guard, AACS, and United 
Kingdom nets. 

On the leg from Borinquen to Miami (Fig. 5), 
there were nine transmissions and nine fixes plotted 
which provided excellent overall results. All of the 
D/F Net Stations participated in bearings' of each of 
these transmissions. The letters DR on this chart 
indicate the position of the plane as determined by its 
navigator; ZE indicates the plane's position as fixed, 
or plotted, by the D/F Evaluation Center. 

Figure 6 shows the fix and illustrates the station 
plots on the flight leg from Roberts Field to 
Ascension Island. 

Summarizing ... 8 fixes were obtained on the leg 
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from Morrison Field to Bermuda; 15 from Bermuda 
to the Azores; 6 from the Azores to Casablanca; 2 
from Casablanca to Dakar; 2 from Dakar to Roberts; 
4 from Roberts to Ascension; none from Ascension to 
Belem; 4 from Belem to Atkinson; 5 from Atkinson 
to Borinquen; 9 from Borinquen to Miami. 

The report of this test and an evaluation of its re- 
sults, definitely does not represent the ultimate of 
achievement. It is merely a beginning . . . and there- 
in lies the greatest hope for the future — that 
from this beginning will eventually come an important 
contribution to safety at sea and in the air, through a 
system of communication so sound and so complete in 
its conception as to remove the last final element of 
guesswork or mechanical failure. 

Here is a transmitter with a low power output of but 
10 watts, which demonstrated its ability to operate at 
distances up to 5,000 miles. Unquestionably its record 
of performance indicates that further tests should be 
made in order to realize the fullest potentials of a 
transmitter of this type, coordinated with the HF/DF 
network. 
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fmt-.tc kit UMgnmenf .ia the 'Mr Sea Rescue. ■Agency us 
Motion future Office), Ll i omdi Don Fanan itai. .V... 
iw. « •ftter-$wdnctT of motion pitiurer for. the Xctvv, 
'■fihiwgitig one piante p month. w totor r lit urns formerly 
m<Mfl»«/ director fat many of the latr^il rmarch projects 
ttindut led ,b) ihe United Srair<. Library of C«n.g*i-&; is the- 
««//foi-, o/ many short stories -pnd articles far national mn$tt- 
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JfrT THE Fiovis.ii mill bitciuaiionji Civil Avia- 
.JSk. tion Organization's- Dublin Kmk-rtw during- 
Jslarcn''. 1946, the following ree.ommt'ndatior) was 
unanimously passed 1 

. Whereas each member State is dealing with the 
training of search and re-cue personnel is- desuoiis of 
obtaining- instnu-tive tTiatcrial: and 

Whett*as only a very limited amount of search and 
rescue instructive material Is now available ; and 

Whereas mpticm-pvtUTc Fsimt ei-pre^-nt an e.-sceJ- 
lent medium- for training sf»s!nj>:t>on.' and 

'WJu-rf-js tht Ajr-Si-j Aaenrv %V,iJitnertrt-n, 

hr> rtvaihibV in it- library, infe-i m^iH>n for such search 
r.a'nd rescue training information; 

Now therefore it is «-'omni..nded that the Air-Sea 
Rescue Agency be requested to prepare' two or mort 
fiW for rin.ula.tiou among all member states within 
the North Atlabfic Routs' Service : Organization .- for '. 
the purpose of instructions to search and rescue air 
and gr,/und crews xyith the expectation oi gen-; 



real a 



will not he subject to misinterpretation. The use or 
appropriate language -soundtracks is contemplated'- ■ 

•'The suggestions and comments c » >iu.-<hv-d in this 
article ate not official, but are offered as. an attempt 
to approach some erf the problems involved in setting 
up a search and rescue srystem between member Stabs?. 

This is a -AO-minute motion picture in In millimetera 
Ma-, l-and- white, sound, cut from footage shot dur- 
ing rough water landings and take-offs with a PBM- 3 
plane off -the- coast, at San Diego during 1943 and 
19-14. The tests were made to determine the best 
tech tuques- in rough water operations;: i. c, landings 
and take-offs-, with, seaplanes equipped to measure 
various \tresse.s on the plane, etc Essentially 2 photo- 
graphic report film, it should prove invaluable to 
milirare and civil p.-r Mimic! operating planes of sim- 
ilar tvpev Additionally, it max be of value to • pilots 
who are fprt?d with the necessity for ditching and 



mptovrmem of search and revue operation, ^ ^ Ullfai>(iliai ^ th lh , , ^ , 4<1 >U (n thc 



throughout the area 

Assuming that the purpose of such films will be to 
establish standardized practices and techniques from 
v-hah member States ma\ model their osm search and 
•reset Je organization^, a brt>ad pjoerae.! of motion f>ic- . 
ui>e< and ti-;iimVg film- seems mdicawd, Qm-stious 
. < onci-rning thc financing of sut h -a ixtogratu hdonff to 
desks jjfh'v than- this, one, whethet die-. »u the. armed 



open sea. Produced by th* f.Jnited State* .Coast Guard 
Ah Station, Sun DWn, the picmre i<- disiiihuted by 
thf t tii'ed States Navv. 

v4<*s«i> , r-tti^w- >'R«cem--Re is mwa 
ukvi « e 

■'-■"■ti. . ■:' ■ '.■ '•''., •' r " : -.■'••.■''■--■■.,'■••'.■.•.".'.■ :.■■■'••:■> •'•■ .j 

This is the first of 0 new series of traijiing pictures 



PtKi"-. 1.MCAO it>ell. or member ki,iu->, What w designed to -t.mdaidize . ie v , tco'tmiv m SAR aboard 

•atgg^st heo- is ti»" untizahtiii ol fjiriis ahe.uK prndui* d Ot eao Station Vessels, ; It will coiSMSt of a number of 

<->r to bt filnm.fij. -for die i-spios-ed oblecfivc.; of e>;- ' pj.-o.ue-,. each •• run t-ruc d w;di tno'nmt.' in a particular 

> hamm sh, ;,. a , w ,,l,,i,t, r «i..ii»n s Imwh .ni-nlii 1 >ubjecl. such ,e . ' 




search Doctrines when OSV must leave station and 
search vicinity for survivors. 

(6) Pick-up boat crew training, including rescue of 
injured (flotation litter, rescue basket, etc.) and treat- 
ment for shock, exposure, etc. 

(c) Operation of communication devices (elec- 
tronics) . 

(d) Operation of aids to visibility (manual signal- 
ing, searchlights, pyrotechnics, float lights, smoke 
markers, etc.) . 

(e) Training in operation plans between OSV and 
"ditching" planes. 

(/) Possible use of oil slicks with OSV wake to 
provide landing surface for planes to land or ditch 
upon. 

The audience for these training pictures would con- 
sist of all personnel concerned with search and rescue 
on water; civilian air-line crews; foreign countries en- 
gaged in search and rescue, with appropriate sound 
tracks; and interested government agencies of the 
various countries. 

Because of the importance of color in search and 
rescue equipment, it is hoped that these pictures may 
be shot in 16-millimeter color with sound, both for 
added visibility factors and approximation of real 
conditions. 

STANDARDIZATION OF CREW TRAINING 
IN SEARCH AND RESCUE FOR AIR SEA . 
RESCUE CRAFT (83, 83, OR 85 FEET 
(ARMY)), HO FEET 

This series of training films, like the ones men- 
tioned above, will be designed to provide standardized 
crew training for smaller crash and patrol craft. 
Each will relate to specific duties, such as: 

(a) Advanced training in basic seamanship, and 
training in teamwork with other boats of this type. 

(b) Operation of electronic devices (when car- 
ried) ; of manual signaling devices, aids to visibility, 
etc. 

(c) Proper use of exposure suits, life vests, in- 
flatable boats, and rafts, rescue hoists, rescue baskets. 

(d) Care and handling of survivers. 

(e) Proper approach to planes forced down, and 
to rafts, survivors in water, etc. 

(/) Training in operational plans between planes 
forced down or ditched and these types of rescue 
craft. 

Because in general a particular type of small craft 
will be used by all military services in all countries, 
varying but little in power and design to fit local 
conditions of weather or sea or distance involved, 
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these training films should well serve to train all 
personnel concerned within a world-wide system of 
search and rescue. As in the pictures on OSV crews 
mentioned above, these should be produced in 16 
millimeter color with appropriate sound tracks in 
the language of use. 

Only through standardized practices, as demon- 
strated in the films, may a foreign plane flying over 
American waters or an American plane flying over for- 
eign waters obtain maximum safety in a search and 
rescue situation. 

OCEAN STATION VESSELS— DITCHING 

In this picture a ditching situation is contemplated, 
involving a commercial air lines plane and passengers. 
While it is hoped that no such situation will ever 
exist, its possibility, if not probability, is such that all 
hands should be trained to operate without loss of 
time or energy. Survival for many lives of crew and 
passengers may depend upon preplanning and ability 
to operate under any conditions, day or night, good or 
adverse weather, and good or bad ditching technique. 

The factors involved should consist of a commercial 
air line plane, an Ocean Station Vessel, a patrol plane 
with droppable lifeboats, and Rescue Coordination 
Centers and Rescue Units. 

The problem is that of a commercial air line passen- 
ger plane en route from abroad to the United States. 
Near the "chop line" in the middle or Caribbean 
area of the Atlantic the plane has failure on one or two 
of its engines and notifies the nearest Coordination 
Center and Ocean Station Vessel that it may have to 
ditch. It proceeds toward the nearest OSV- which is 
just across the "chop line" on the American side. 
Meanwhile, a French patrol aircraft on long-range 
training flight in the area is ordered to intercept and 
fly alongside the commercial air liner to provide the 
protection of its droppable lifeboats, etc. The Co- 
ordination Center, manned by the British, will issue 
instructions to the two planes until the commercial air 
liner ditches or until radio contact is lost. 

As the air liner approaches the Ocean Station Ves- 
sel, it receives weather and surface condition reports, 
and chooses the particular plan to be used (i. e. ditch- 
ing to starboard, port, ahead, behind OSV, etc.) In 
this way each knows exactly what the plan of the 
other will be to effect an immediate rescue. 

Commercial air liner ditches (done with model 
photography) in the assigned position, and the ASR 
rescue boats effect the rescue of the survivors from 
the plane's rafts. Proper treatment by medical per- 
sonnel aboard the OSV is given, if required, and the 
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SAR network is notified that rescue has been effective. 

This is, of course, a broad outline of the proposed 
picture. All elements that comprise such a rescue 
will be included in the picture, such as communica- 
tions, interior of Coordination Center handling the 
incident, use of rescue equipment, creation of wake, 
placement of smoke markers, etc. 

It is felt that this picture will establish procedure 
and clarify lack of information regarding such proce- 
dure in ditchings near Ocean Station Vessels.. In 
addition to military use, it might well serve to in- 
doctrinate commercial air line pilots and crews. 
Some air liners may wish to use it as passenger 
information. 

STANDARDIZATION OF CREW TRAINING 
IN SEARCH AND RESCUE PLANES 

A motion picture on this subject is as essential 
as one for training the crews of OSVs and smaller 
rescue craft. In addition to teaching cooperation with 
Ocean Station Vessels and other rescue vessels at sea 
and the use of various communication, navigation, 
and safety devices, it should instruct in the elements 
of Land Rescue, such as aerial supply to survivors, 
identification and marking of crash sites (photog- 
raphy, mapping, etc.), the use of the L-5 land plane, 
and the Norseman plane mounted on skiis, parachut- 
ing of medical personnel to survivors, etc. 

No doubt, this would break down into two series, 
SAR over water, and SAR over land, for appropriate 
audiences. 

OPERATION OF LAND RESCUE UNITS 

Some elements of this picture or series would be 
embraced in the SAR plane series mentioned above, 
but essentially this is meant to cover the search and 
rescue techniques covering land incidents, considered 
from ground search instead of air search. It should 
indicate organizational facilities such as communica- 
tion, telephone, radio walkie-talkie, and their use), 
map-reading indoctrination, photographic interpreta- 
tion, transportation facilities covering all weather con- 
ditions, available personnel, including local civil 
organizations (State or national guard units, local 
police, etc.). 

This series would tie-in with the following picture 
or series : 

COORDINATION OF LAND RESCUE 
UNITS WITH LOCAL AUTHORITIES 

To be completely effective, search and rescue must 
utilize every facility possible. Local or State units, 
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such as militia, civil peace organizations, police de- 
partments, etc., should be coordinated with search 
and rescue and be prepared to act without delay on 
prepared plans of operation. In any SAR incident, 
human lives are at stake, and time and medical treat- 
ment are immensely important factors to survival. 
Like the local fire department, all hands must be 
prepared to act at once and act in unison under a 
central authority. 

A motion picture which would present a rather 
ideal plan for such coordination could be the basis 
for creating it or serving as a model for it world-wide. 
Such a plan would be operative in situations other 
than flights by air, and would offer protection which 
at the present time is haphazard at best. 

COORDINATION CENTER OPERATION 

The center of all search and research is the Rescue 
Coordination Center. Operating 24 hours a day, 
every day, it is the "brain" into which flow the posi- 
tion reports of planes and ships in their ever-changing 
pattern. Connected by radio and telephone with 
rescue stations, offices of the militia and police, it can 
immediately alter all necessary facilities when SAR 
must go into action. It can divert ships at sea, send 
search planes, alert Ocean Station Vessels, or request 
civilian and military organizations to go into action. 

A motion picture presenting its operation and func- 
tions during an alert and subsequent search and rescue 
would orient all concerned and serve as a model for 
similar Coordination Centers to be set up in all coun- 
tries. Even since the war ended new devices have 
been perfected for insuring the safety of those who 
travel and are in use in some of the centers. Distribu- 
tion of information regarding their operation, through 
the medium of the motion picture, would tend to 
bring them into use in all countries. 

SOFAR 

In this new medium of long-range, deep-channel 
sound transmission (see article in Air Sea Rescue 
Bulletin, April 1946) a well-known principle of 
sound wave constancy is utilized. Signals (bombs) 
set up at depths of from 3 to 4,000 feet below the sur- 
face of the ocean will register across vast distances, 
theoretically up to 10,000 miles. A plane ditching in 
midocean and dropping a signal bomb can be pin- 
pointed by the recording stations. 

A motion picture in animation describing the prin- 
ciples involved and the methods of determining a fix 
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would bp of great-value to all hands engaged in search 
and -rescue, sod particularly to search and rescue plane 
«rews, .Here ' is a prime example of how animated- 
motion pictures cart . expfesn the application ot new 
principles search and r«i ih\ 

-i^/- • '• .;'-<■ 'V- : - ">v' ; ^ - ',^ v v.* ^^ , ;^f/V■'^v>/ I -% : '^ ?■;^■ , 'V >- : , *. '-.-7^i^fc 
VISIBILITY »AX«B ttV SIC^AE. 

AT SEA A*» 0.V tLAS» 

A -TaaSoh picture or*, visibility of signal i-quipment, 
flares, mirrors, smofe signals, 'lift- rafts, parachutes of 
various coles?*. At. s^a 'Is be ing 1 cut frost! faai&m made 
• during n--<ts conduced off San jiran h* the. Bureau 
of Aeronautics, b is hc-l-eved that a -seeottd picture 
ishould be made with laie-st equipment, to relate search 
doctrine* t<» the position of the .sun and with atmos- 
phere condition 

A iinobr picture sto-dd bo 'made to prove visibility 
pa land/ Smoke :si{jaself> -and.' fabric- colors dorr among 
heavi'v woVitjed, aress t the variauon . of Visibility on flat 
•'. terrain ,*ad in , nioMjttaioo«<> regions, the.se atfd other' 
similar aspects should br recorded by the motion pic- 
ture camera so fhey may be studied by research men 
and plane crews engaged in search and rescue. Trans- 
mission of such vpetific information is best realized 




1, BETWKKN TWO WAAS 



"■TTkURING the war, die rapiU organization of a 
.-^BJr world network of ,dnv;sys by the Air Transport 
•Commands -of the Allied. Nations focused attention or, 
.. the problems and graai possibilities- of civil air trans - 
through motion; pictures: in color, with the possibility port, ft became d.'ar ijtat rules for civil. a\-iaticvn-^ 

mutually workable among the nations of the world — 
must be evolved and enforced by common censent. 
The alrwriatjves---pc«twar disorder in the air and the 
inherent *eeds of international economic and political 
strife— were forexeen. 

£?ut of these hopes and fears grew the International 
Civil Aviation Conference, The broad purpose of 
the conference, which began at Chicago on November 
I, 1944, was to consider the speedy ■ establishment of an 
international civil air service pattern, go that the bene- 
fits of the immensely expanded wartime air transpor- 
tation, might be brotight to all peoples. 

Such an international concept was not without. 
'. precedent. In 19 IE', the Paris Convemiort. had estah- . 
; lished the Jntemation„d Commission for Air Naviga- 
lion, which .<•? op .standards on technical -matters- and 
pnnided for (he connection and exchange of infor- 
mation -among member siatev. Although.'-' ^3 na'tions 
adhened Jd.die- Pariy CSanvimtitm, -a number of states,' 
.including; the-' United: States the V. S. S. R , Chir f a,- 



of third -dimensional camera use. 

'SimVSVM.* .1I*.T»»1»1ES,-.IS|- ARCTIC* ETC. 

The Army has nude a series of motion pictures,:. 
Land and Live jeri#, which deal with survival in the 
Arrtit:. the desert, the Tropics, etc. A cutting job 
done on these pictures to provide a 30 minute -com-.' 
posite .film, if that it piAci* at, would make very im- 
portant ihbirtnaiion a«;essil*le to ibe- pla'ra? crews in 
WAiih :itnlr'-v"uc of many cdttn tries. The series con- 
Xairis : .;goi^\.phoiog : rapt!y .and good .unr>g. often b$ 
pcofesiionai casts who svere in Army service. 

No doubt there is nmeh recoverable material al- 
ready shot which could be utilised in this way to 
proV-ide niuch-iiceded infonftabon for all countries.. 
Some of it may exist in footage shot by the British 
and other of our allies, some may - evert., be availabJe 
from former enemy sources. (See article. Don't 
Ignore Tt, Explore It, Ajr-Sra RRsct.'E, March 1946.). 

It is felt that a definite program .should be set 1 up 
and placed in operation at the earliest opportunity to 
provide for all PTCAQ" members such vita! informa- 
tion. The fastest, surest, most. understandable method 



and; Brazil, were not parties to st, 

The Pan Americ-arj Convention on Air Navigation, 
draw?) up at Havana in 192$ and ratified by the 



of assuriug that , standardized information is preivided L ' 1 ' Ur ; i(ed States and nine Other American Republics, 
lies in the use of the mottKn-picttire medium; . . . 
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dealings with one another. Among these principles 
were included that of the freedom of air passage. 
Unlike the Paris Convention, however, no attempt was 
made at Havana to develop uniform technical stand- 
ards. Neither was there any provision made for pe- 
riodic discussion of common problems through the 
agency of a permanent organization. 

3. THE CHICAGO CONFERENCE 

Although the Paris and Havana Conventions had 
served a useful purpose, they were no longer con- 
sidered as adequate to meet the changed situation in 
the air, resulting from the immense development of 
flight during the war. In the early months of 1944, 
the United States initiated a series of exploratory dis- 
cussions with other governments interested in the de- 
velopment of international civil aviation. These dis- 
cussions revealed sufficient agreement among the prin- 
cipal air powers to justify the expectation that "final 
dispositions" could be reached at an international con- 
ference. Accordingly, the United States issued invita- 
tions to 55 allied and neutral States to meet in Chicago 
on November 1, 1944. 

The deliberations of the delegates of the 52 nations 
represented at Chicago resulted in the adoption of a 
number of resolutions and recommendations constitut- 
ing the final act of the conference. The final act also 
contained the texts of the Convention on International 
Civil Aviation, the International Air Services Transit 
(Two Freedoms) Agreement, the International Air 
Transport (Five Freedoms) Agreement, and the In- 
terim Agreement on International Civil Aviation. 

3. THE CONVENTION AND THE 
AGREEMENTS 

The Permanent Convention, which will come into 
force upon ratification by 26 States, laid down, by mu- 
tual agreement among the delegates of the participat- 
ing nations of the Chicago Conference, certain 
principles and set up machinery "in order that inter- 
national civil aviation may be developed in a safe and 
orderly manner and that international air transport 
services may be established on the basis of equality of 
opportunity and operated soundly and economically." 

Twelve draft sets of regulations, dealing with tech- 
nical subjects, were adopted. They were incorporated 
later into the final act. The technical annexes were 
sent to the participating States for study and to serve 
as models for future international regulations. Meet- 
ings of technical subcommittees were to be set up, to 
consider the recommended practices for air navigation 
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"as ones toward which the national practices of the 
several States should be directed as far and as rapidly 
as may prove practicable." 

Both the International Air Services Transit Agree- 
ment and the International Air Transport Agreement 
are supplementary agreements. 

The former grants to signatory States two reciprocal 
privileges : 

(a) That of flying across the territory of a given 
State without land. 

( b ) That of landing for nontraffic purposes. 

The Transport Agreement included the two privi- 
leges of the Transit Agreement, adding to them : 

(c) The privilege of disembarking passengers and 
unloading mail and cargo taken on in the territory 
of the State whose nationality the aircraft possesses. 

(d) The privilege of embarking passengers and 
loading mail and cargo destined for the territory of the 
State whose nationality the aircraft possesses. 

(e) The privilege of embarking passengers and 
loading mail and cargo destined for the territory 
of any other contracting State and the privilege of 
disembarking passengers, mail and cargo coming 
from any such territory. 

Recognizing the need for immediate action and the 
fact that a considerable time might elapse before 
the formalities of ratification of the convention were 
completed by the required number of States, the 
conference provided, through the Interim Agreement 
on International Civil Aviation, for the establishment 
of a provisional organization of a technical and 
advisory nature to function until the convention came 
into force. 

II. The Provisional 
International Civil 
Aviation Organi- 
zation 

1. THE INTERIM AGREEMENT 

The Interim Agreement provides that a provisional 
international organization, known as the Provisional 
International Civil Aviation Organization, be estab- 
lished. With headquarters in Canada, it will operate 
until a new permanent convention on international 
civil aviation comes into force or until other arrange- 
ments have been agreed upon at another conference on 
international civil aviation. In any event, the dura- 
tion of PICAO is not to exceed 3 years from the coming 

ASR BULLETIN 

Qrigiral from 
UNIVERSITY OF MICHIGAN 



into force of the Interim Agreement. The governing 
bodies of the organization are the Interim Assembly 
and the Interim Council. 

2. THE INTERIM ASSEMBLY 

The assembly of PICAO is composed of delegates 
from member states, each state represented being en- 
titled to one vote. Decisions are made, unless other- 
wise provided, by a simple majority of the member 
states present. The assembly is convened by the 
council and meets annually, through extraordinary 
meetings may be called at any time by the council or 
at the request of any 10 member states of the 
organization. 

Member states as of April 1946 were: 



Afghanistan. 

Australia. 

Belgium. 

Brazil. 

Canada. 

Chile. 

China. 

Colombia. 

Czechoslovakia. 

Denmark. 

Dominican Republic. 

Egypt. 

El Salvador. 

Ethiopia. 

France. 

Greece. 

Haiti. 

Honduras. 

Iceland. 

India. 

Iraq. 

Ireland. 



Lebanon. 

Liberia. 

Luxembourg. 

Mexico. 

Netherlands. 

New Zealand. 

Nicaragua. 

Norway. 

Paraguay. 

Peru. 

Philippines. 

Poland. 

Portugal. 

Spain. 

Sweden. 

Switzerland. 

Syria. 

Turkey. 

Union of South Africa. 
United Kingdom. 
United States. 



Among the powers and duties of the assembly are 
the election of its president and other officers, and 
the election of member states to be represented on the 
council. The assembly determines its own rules of 
procedure and is responsible for the financial arrange- 
ments of the organization, including the approval of 
an annual budget. It also examines and takes action 
in matters referred to it by the council and may, at 
its discretion, refer to the council specific matters for 
the consideration of the latter body. Finally, the as- 
sembly deals with such matters as come within the 
sphere of action of the organization but are specifically 
assigned to the council. 

3. THE INTERIM COUNCIL 

A. Composition. — The Interim Council is the ex- 
ecutive instrument of the organization and derives its 



powers and authority from the Interim Assembly. It 
constitutes, in fact, an international parliament on 
civil aviation matters. It is composed of not more 
than 21 member states, elected by the assembly for a 
period of 2 years. 

In electing members of the council, the assembly 
must give adequate representation to: 

(a) Those member states of major importance in 
air transport; 

(b) Those member states not otherwise included 
which make the largest contribution to the provision 
of facilities for international civil air navigation; 
and 

(c) Those member states not otherwise included 
whose election will ensure that geographical areas of 
the world are represented. 

The following states are now represented on the 
council : 



Australia. 

Belgium. 

Brazil. 

Canada. 

Chile. 

China. 

Colombia. 

Czechoslovakia. 

Egypt. 

El Salvador. 



France. 

India. 

Iraq. 

Mexico. 

Netherlands. 

Norway. 

Peru. 

Turkey. 

United Kingdom. 
United States. 



Decisions taken by the council are valid only when 
approved by the majority of the council. Any mem- 
ber state not represented on the council may participate 
in the deliberations of the council, but without the 
right to vote, if a decision is to be taken which 
specifically concerns any such state. Similarly, in- 
vitations may be extended to nonmember states, repre- 
sentatives of public international organizations, public 
or private bodies or authorities, to participate in coun- 
cil meetings or to send observers. Such invitations 
do not, of course, carry the right to vote. 

B. Functions. — The council has certain specific 
functions which arc set out in the Interim Agreement. 

It must provide for the establishment of such sub- 
sidiary working groups as may be considered desirable, 
among which there will be a Committee on Air Trans- 
port, a Committee on Air Navigation, and a Commit- 
tee on International Convention for Civil Aviation. 

The council supervises and coordinates the work of 
the three technical committees, receives and considers 
their reports, transmits to each member state these 
reports together with the findings of the council, and 
makes recommendations, with respect to technical 
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matters, to the member states of the assembly individ- 
ually or collectively. 

The council has also to maintain liaison with the 
member states of the organization. It must receive, 
register, and hold open, for inspection by member 
states, all existing contracts and agreements relating to 
routes, services landing rights, airport facilities, or 
other international air matters to which any member 
state or any airline of a member state, is a party. It 
submits an annual report to the assembly and, when 
expressly so required by all parties concerned, it may 
act as an arbitral body on any differences arising 
among member states in regard to international civil 
aviation matters. The council, in such an event, may 
either render an advisory report or make a decision 
which all parties concerned must accept as final if 
they have previously agreed to adopt this latter course. 

Among its administrative duties, it must determine 
the method of appointment, salaries, and conditions 
of service of employees and serve as the final authority 
on the expenditures of the organization. 

C. Officers. — The Interim Council has elected a 
president, Dr. Edward Warner, and a secretary gen- 
eral, Dr. Albert Roper. The functions of the presi- 
dent of the council are to convene and preside at meet- 
ings of the council and to act as the council's perma- 
nent representative. The council has also elected 
from among its members three vice presidents, Dr. 
F. H. Copes van Hasselt (Netherlands), Col. C. Y. 
Liu (China), and Dr. Guillermo E. Suarez 
(Colombia) . 

The secretary general is the chief executive and 
administrative officer of the organization. He is re- 
sponsible to the council for carrying out duties assigned 
to him by that body. It is his responsibility to select 
and appoint the staff of the secretariat, whose activi- 
ties he supervises and directs. 

D. Finances. — The expenses of the organization 
are borne by the member states in proportions decided 
by the assembly. Each member state has been re- 
quested to advance funds, in accordance with the scale 
suggested by the council, in order to cover the initial 
expenses of the organization. 

Ill* Adherence to the 
Interim Agree' 
ment 

At the conclusion of the Chicago Conference, on 
December 7, 1944, prompt measures were taken to 
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bring into being the Provisional International Civil 
Aviation Organization. By June 6, 1945, the re- 
quired number of 26 nations had adhered to the In- 
terim Agreement, and the way was clear for a com- 
mittee of the Canadian Government to make arrange- 
ments for the first meeting of the Council of the 
Provisional International Civil Aviation Organization. 

IV* The Canadian 
Preparatory 
Committee 

A Canadian Preparatory Committee was formed in 
June 1945, with instructions to make all necessary 
arrangements for the first session of PICAO. Offices 
were established in Montreal and a staff was obtained 
on loan from various Canadian Government depart- 
ments. The secretary general of ICAN was also 
invited to participate. 

Due mainly to its accessibility by air transport, the 
city of Montreal was selected by trie committee as the 
most suitable Canadian city for the site of PICAO. 
August 15, 1945, was selected as the date for the 
opening of the first session of the Interim Council. 
Arrangements were made for temporary housing of 
the secretariat in the Dominion Square Building, 
Montreal, and office equipment and furniture were 
supplied on loan by the Canadian Government. The 
council was able to hold its first session in a little 
over 2 months after the necessary signatures had 
been obtained to bring the Interim Agreement into 
effect. 

V. Council Sessions 

The Interim Council, which is deemed to be in 
continuous session, has been convened on four oc- 
casions. 

The first session, which opened August 15, acting on 
recommendations made by the Canadian Preparatory 
Committee, continued the initial organization work 
and was mainly procedural in character. Dr. Edward 
Warner was elected president of the Interim Council, 
ceasing to represent his country, the United States, 
upon his election. Dr. Albert Roper, formerly secre- 
tary general of the International Commission for Air 
Navigation, was appointed Secretary General of the 
Organization. 

By the second session of the council which opened 
October 15, the permanent Committees on Air Navi- 
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gation, Air Transport, Personnel, and Finance were 
functioning and reports were submitted for the ap- 
proval of the council. To examine the specific prob- 
lems of air navigation facilities and services, the 
session decided to convene a series of route service 
meetings throughout the world. 

Among the important decisions made by the council 
at the third session beginning January 21, was the 
adoption of the texts of the Standards and Recom- 
mended Practices developed by the first group of 
technical divisions of the Air Navigation Committee. 

The fourth session was convened on April 2. 

VI. Committees and 
Divisions 

Among the powers and duties assigned to the coun- 
cil by the Interim Agreement was the establishment of 
the Interim Committees on Air Transport, Air Navi- 
gation and International Convention on Civil Aviation. 

Of these three permanent committees, the Commit- 
tees on Air Navigation and Air Transport are well 
advanced with their programs. The Committee on 
International Convention on Civil Aviation is not as 
yet in operation. The Committee on Air Transport 
has the function of studying "any matters affecting 
the organization and operation of international air 
services." The Committee on Air Navigation 
"studies, interprets, and advises on standards and pro- 
cedures with respect to communications systems and 
air navigation aids and recommends the adoption of 
minimum requirements and standards." These stand- 
ards and recommended practices aim at achieving 
uniformity in international air operations. 

Due to the amount of detailed work that is in- 
volved in the drafting of these standards and recom- 
mended practices, the Air Navigation and the Air 
Transport Committees have been so organized that 
the initial work of drafting is assigned to various divi- 
sions, including working groups on aerodomes, air 
routes and ground aids, rules of the air and air 
traffic control, meteorology, communications, search 
and rescue, maps and charts, personnel licensing, in- 
vestigation of accidents, air line operating practices, 
and airworthiness. 

Six of these technical groups — rules of the air and 
air traffic control communications, meteorology, 
search and rescue, maps and charts, and ground 
aids — have submitted their final reports to the com- 
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mittee. The reports set forth standards and recom- 
mended practices, as well as 'recommendations of 
measures which the groups feel would be beneficial 
in their respective fields. 

The Air Transport Committee has, at present, one 
division on facilitation of air transport. This division 
has prepared a report upon customs procedures and 
manifests, public health regulations, travel documents, 
facilities, and procedures for monetary exchange, and 
other related matters, with a view to removing and 
minimizing obstacles to air travel at international 
borders. The report was sent to 42 member states 
for their consideration. 

In addition to the Interim Committees and their 
divisions, administrative committees to deal with 
finance, personnel, publications, credentials, and pub- 
lic information have been set up. 

As indicated by its name, the Finance Committee 
prepares the budget of the organization and, among its 
other functions, it reports to the council on the assess- 
ment and collection of contributions of member states. 

The Personnel Committee advises on personnel 
policies and makes recommendations to the secretary 
general on appointments. 

The Publications Committee advises on the printing 
of the organization's publications, notably the organ 
of the organization, which is to appear monthly under 
the name of the Picao Journal and of which there 
will be an English, French, and Spanish edition. 

The Credentials Committee determines the type of 
information required in credentials presented by dele- 
gates of states. 

The Public Information Committee advises on pub- 
licity matters and is responsible for the information 
policy of the organization. 

VII. Languages and 
Publications 

Work of the organization is conducted and its pub- 
lications and documents are issued in the three official 
languages of PICAO: English, French, and Spanish. 
The organization has a publications and documents 
section which is responsible for all translations and for 
publication of the Picao Journal, a monthly publica- 
tion on the organization's activities. 

The organization is also preparing a multilanguage 
aeronautical dictionary of standard definitions. 

Publications issued to date are: Recommendations 

39 

Original from 
UNIVERSITY OF HICHItBftW 



of PICAO for International Standards, Practices, and 
Procedures on charts, communications, air traffic, 
aerodromes and ground aids, meteorology, search and 
rescue accidents investigation, and personnel licensing. 

Other standards, which will cover airworthiness and 
air line operating practices, are in preparation. Spe- 
cial reports will be published on regional meetings as 
well as other future activities. 

VIII* Regional 
Meetings 

From the work of PICAO technical groups it is 
expected there will emerge standards that will make 
for uniform flying procedures on international air 
routes and help in opening up the world to com- 
mercial air traffic. 

To implement these standards and recommended 
practices as rapidly as possible, PICAO has launched 
a program of regional meetings. These meetings will 
consider the standards and their application to the re- 
quirements of particular regions. The meetings will 
have another major task: to consider the value, for 
civil use, of the facilities developed during the war by 
the Allied Governments. 

It is not generally realized how great was the ex- 
penditure of energy and money on the establishment 
and maintenance of facilities and services for military 
transport routes. Many hundreds of airports were 
built; weather observation stations and search and 
rescue centres were established. Without these fa- 
cilities and services, civil aviation would be seriously 
handicapped; yet the conditions of their operation 
face inevitable change, and require international 
consideration. 

The first of the regional meetings, called by PICAO 
to meet these problems on a regional basis, was held 
in Dublin on 4 March to consider the North Atlantic 
region. Thirteen nations took part : Belgium, Canada, 
Denmark, France, Holland, Iceland, Ireland, Norway, 
Portugal, Spain, Sweden, the United Kingdom, and 
the United States. 

The second meeting was held in Paris starting 23 
April to consider the European-Mediterranean region. 
Twenty-two nations took part. 

A Middle East region meeting is scheduled at Cairo 
in late summer, and other meetings for the South 
Pacific, Caribbean, South Atlantic, South America, 
Africa, Indian Ocean, and North Pacific, will take 
place later. 
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IX. Liaison With 
Other Inter' 
national Or- 
ganizations 

PICAO also maintains liaison with other interna- 
tional organizations such as: the International Com- 
mission for Air Navigation, the International Techni- 
cal Committee of Experts in Air Law, the Interna- 
tional Air Transport Association, the International 
Chamber of Commerce, the International Meteoro- 
logical Organization, the International Telecommuni- 
cations Union, the International Hydrographic 
Bureau, the Institute of Geography and History of 
the Pan American Union, the Federation Aeronau- 
tique Internationale, and the International Labour 
Office. 



SAFETY AID FOR TRANSATLANTIC 
FLIGHTS INAUGURATED 

In the interest of promoting maximum safety in 
transoceanic flight, a daily surface ships' position serv- 
ice has been inaugurated by Air Sea Rescue Headquar- 
ters, Eastern Sea Frontier. 

Each day at 1200 EST ( 1700 GMT) this headquar- 
ters will furnish CAA communications (WSY) La 
Guardia Field, N. Y., with a list of estimated positions 
of ships known to be sailing to and from Europe and 
North America and being near to the overseas airline 
routes. This information will be retransmitted by 
CAA to the operation offices of overseas airlines in the 
form of a notice of airmen (NOTAM) , for dissemina- 
tion to the crews of their transatlantic flights. 

The first column of this notice to airmen contains 
the international radio call. The second column 
contains the name of the vessel ; the third, its destina- 
tion. In the fourth column are indicated the hours of 
radio watch which the vessel stands; the figure 24 in- 
dicating continuous watch, 16 indicating a 16-hour 
daily watch, 8 indicating 8 hours of continuous watch, 
and X8 indicating that 8 hours of total watch are stood 
at various periods during each day. 

The fifth column indicates the anticipated speed of 
the vessel in knots. The sixth and seventh columns 
indicate the estimated position of the vessel at 1700 
GMT on the date of the report, latitude (north) first, 
longitude (west) second. The last column indicates 
the vessel's intended true course. 
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fthaus: of aviation , ... . shc.l man would 
undi'iibiedly- :b'e Dr. Mmttt Warner, 
Pls,t>!tr-1 of (he Interim Council, Pnt- 
visional International Civil A>'in\Han O)- 
•.f.?«u>Wf'ov. '?pr<>»««t*n£ ^ffv-onn Member- 

Iff' Warvst iah prufenoi of mmnmn- ' : , .'■ 
fffal wglveirtfe. Mffi, Chuj Pkyxitli.t ■ ' 
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bv I>. Edward Warner 
President, Interim Coyne if, PIGAO 

is jibe one year since the nations of die world Wet. 
ticago to di scv m what cooperative means' coukl. 
and for «Jf*vefr>|.«iit!> niterr.^tioii.i! civil aviation for 
enefn of mankind h r- i-nlv f«>ur months since 
astrnnient that .was; Treated .by those n'atiom, the 
scoria 1 I tit dfnation.fi I 'Civil' Aviation Oiganization, 
\ to. work; for the arni.c'able, ;ecmit3.b!e } and- orderly 
opmcnt of international air imlfic. • 

' the profjrCi? madf in this relatively brief time 
d thsi. "bjecti'/t c?«vrs hope that the purpose of 
vO will be achieved, and that the world of civil 
inn will be a unified- one, * ■ ' ■ 

^"-jjai jtory plvisfs of PICAO's work rum" lye-n 
5.Uv eoiupjrti.-cj ' the hMriir'v,'(i«k of the organiza- 
'rtas been erected: the rules and regulation;; that 
mide' its activities have' been' drafted; many of 
.ojoVnhlees that will work under • i\w. 'Councils 
tioa have- been 'jet up arid have begun ta hjiti Uom 
ct, HCAO has taken many conm»tt mr*astner to 
c thai the phenomenal progress made- during war 
tn MiC tcelmical aspects of ; ur transport will not 
•i. pov; ■ thai the military need for these facilities 
ervicis has mded. . .. . - /- 

bro^d terms, PICA® has throe basic objectives: 
'o axaU the bust physical- (renditions for etwi 
. ta rj/miunh' iht; hazards thai «••£.•*. from a iit<\ 
jtn-i t>*i-i/msaltev of air m^i^a or hotA- (Oiltti # *c 
si'< i < / THfnf -on pmpn ( ' e» a t) t?«/ io n , i 2 i t-o /»» r 
liitiim-al p\'hn> fmni any obsi' itctir-u 01 etclny oi 4 
'n& <»r: i 'if to make inmnntioneg ait transport- 
> (turnout i>f. good iviil rather than suspicion and 
i&ife '■ " "■',■'■-'," '. . ''.'.'■'■ ■ ' ■ ; 

r hfst objective is primarily a problem of iurway 
'iisatk/n, in comrriunication and ineicrohifju-Jit 
■•s tri aerodroioe and tralpc control, asm odior 
to internatioriah aemnayb^ It ts the purpose 
1C1AO to' promote ' "unifarrnitr in ail technical' 
ht s serving intetiratiohai .ttviaocVri.: The interna- 
1 suiridards and reecynniended practices:, that, its 
utters an o-tabhrnmy ivill fai ilirate interna ticmal 
iou in ail parts of the world, 

f second objective is to remove needless delays 
d in crossing .national boundaries and to open 
orid -airlanes to easy passage, . In wartime the 
ff: "t nmitary Aircraft around the world pre- 
J no inmperabh- problem. National sover- 
y surrendered in the inten;-ts of the common 
for yiefpry, presents different problems when 



commercial air -.traffic is involved. Much of the im* 
■evieldy biktefal .bargaining that would otherwise be 
nceessary betw^eri nation i,t nahojial baiters, to acta- 
lion are removed is obviated by the InternaUonai Air 
Serviees Transit Agreement, vvhkh e>,ist.s within the 
saine gmmtt framewtirk 'JiSt sets up PfCAO. 
Twenty^Kree stares : have accepted the Transit, or 
"two i'fecdf.ins" agreement, which grants' general and 
utnestri'.ted rights to free passage -of. transport air- 
natt, )t presents; a true analogy with the freedom ;T 
t lie sea-. With the same, general 'purpose. - PfCAO 
will soilet! and analyse reports and .information of 
mtematiorud ;iir transport, .Member stares, have 
,,-^reed to supply PfC^AO with full sutishca! and 
fin,,ni ia! records, lot analysis and. publication.' This, 
free, exchange of information -will do much to allay 
my fears that doubtful economic weapons are f>eing 
'used in the air. > • ' - 




One of', iht 1 most notewouhv activities of FIG AO 
has been the formulation of a program for regional : 
route jetvices. I'he organization if sponsoring re- 
gional meetings in various areas o! the w orid in 
evaluate t.lif tvpe. and location of an. n.a.vigation facili- 
ties needed for the operation of; air 'services along 
international routes; to meet tin- problem of die, prob- 
able dht omitmam e in the near fmure of certain niili- 
taiy facilities and sendees oi «se to mloi mUmmd. civil 
avtatiou; to apply the international siand^ids ajid 
•ffeeommendc'd practices* deveioped by PICA® to meet 
.specific suuaoons <n die various', regidns ol the; woridr; 
and to 'its., {,■ maximum unifonnWv and asailabiljry 
'of services and faciiifif's 'throufrhout th'v world ', and Ui.. 




and operated ffl .die state. in wimse ierrittsry the, an, 
or .hotdd i»t i « ared. or whether other means of sup- 
port, tnirst be axranged; where 'a member Jtate is un- 
able to Operate necessary lacslitk's or services bv it-eU. 

Tht regional meetings, it is ifltftnded vuil devciop 
into permanent regional route service organujtjons, 
tiseii work guided by \ PIGAO, Ct is expevfed that 



they may have a pornuru at secretariat cutablhhr-d by 
PlCAOc ■ '■ ■■ 

The first regional met mm is. being called for tht- 
NoifJi Atiamic : Region 'by tbc C-.mn. merit of. Eire. 
Which, has'., hem the convening state, for 'the Trans- 
atlantic ' Air SrivK'o Safety Qfgs.niy.auaii, The at- 
tendance fru this meeting will be eonM,defgbfy .ex- 
panded beyond thf TASSO membership-'. ' ■ :;. : 
. .The « ;.>v< ffiMif«'^ of fbanev. li^> pt. and the- Unhf d 
Stan- 1 ;, b.ivc b«€t« mvited to convene s-urceedms: re- 
gional meetings^ P^^ for tbt-Europeaa region, m- 
t iiidit.p t -Mm ir.wK mar i f ^i.i in? it Midril- 
East and fie ! hhfd ,S'..te Jo bf C f'bhran region 

The- states to be invited to the regions inettjqps 
will be namtcj U> include -those interested or, the bask 
of ferntotia] FofJtiou within the- region for which the 
.meeting h to be ealted ; of actual or jtfQ^oeetivc 'opera-- " 




tiori of, airlines within the. region; or of lontfihutipsi 
of fut-iliti'"! foe ir». it. jtionft)' ai> tr».f«.|x»rt within /the 
region 

I ft the urthnjoi sphere, there has h-crs rt !argt: 
degree of vmamro.itv on v. hat should and what can be 
done As -a i«« for it- activities, the Air Navigation " 
- Committee has bad 12 technical draft sun^.o. pre- 
pared U the Chicago Contemn e on InietJtatjroaJ 
Civil Aeration, ' , 

pour c'>mn;upees Rules of the Air ._>nd Air Traffic , 
Comw>f, 'CoTmnuokalions, Aerodromes, and Ground 
Aids,, and Meteorology -■h.tve already reviewed and 
submitted reports to the Air Navigation Gomftiittfc 
on thfM Ltnw„x<'>, 

Two other eomnm'u-rs - Search and Kr-«m. \ ( .d 
Maps and Aeronautical Charts have er.mphied their 
review of the annexes and are now completing their 



The Search and Refute subcomumtr* hold its, first ' 
meeting on Novfctribty- H. wid> r'-pt-'-snjttafivei of .sev- 
era! nations in a Peo.-bm-.e. j. R K. Mam, of the- -• 
Department of Transport, Canada, was elected chair- . 
lOrtU of die < otmniltce. 

As- a I-..1M- f= r us c oroider-ni.-ire. of inter nation^' i 



Search and Rescue orgiKtizations it bad the Ue 
drjdr jnnes L "'-Sea ah and re.se ur and Inves-tig 
■of accidents." This y-Uiim, bet io.se of the groc 
importance of each component of the annex — |j 
and r«;*;ue and investigation of accidents — was dt\ 
into two ^c-pDUitr soi lions. 

With \hh division tin PH AO uhe.-mumtn- 
Seni'h avid Rescue vwr, ie'lt with a single parag 
for a basis. of discussion,, .contrasted, with ui H devef 
annexes. for the other divisions of aeronautical ar 

The absence of a eompleie Chicago rech 
anntw: is. explained chiefly b> the ronio^rative no 
of organized arrangeineiKs for Seaodt and Re. 
developed almost rntiit-H i\>r r.-ilit.ny organi^a 
during World War If . There have, n k true, ; 
nuinerous iTiaribcrfc. f escue \evvi<es. nidi Hi. the 1 
Coast -Guaf'd and the 'Royal Rational Lifeboat ] 
' ttlte, but air-land and ait sea. rescue vices have 
developed io ihf a pn-erit state of ojgacu,va;ti<>n 
, since 1940, ' ' 

••• ft was thee »ku i}v need foi .mlft'taty <op!» -. 
ictf became apuat't'nt and air-land and sea u' 
services were pijeed on an integrated', organ^rd I 
VVhcii the bypeh ts derived front rescue opetatio 
cboiba! iones aifd along ferry routes became appa. 
Uiilitary ,->-rvi< e,- placed restate organizationsanto , 
at-en iiver the whole world 

{'lie pritieipal ai'r-i,utd -nid sea rescue opcray 
hirationed in various and widely .serMiated segt 
ol the 'uorid: over the '"htn up: w India; in the Si 
■west Pacific, where submarines played an mipo 
part |« the mcuinvition; <n Air,,k.t,a<.j">- win' b pt 
a. great vohune of "lenddease" 1 rsatfi.. to Russia- 
the Labrador t,«ndfa on the Greenland Ice Cao 
in the North Sea where the Royal Air Force . ■■ 
Eighth Army Air Force cooperated m the rnosi < 
■ rive rrwuc svstem in any tom enwaled aicn ii 
-.vnrld. Many- htrndrc ds of -dlied airmen owe 
lives to this great, ingenious, rescue network 
radiated from the United Kingdom to the b 
shores of Europe . 

••; if the. Chicago anno, on Search and. Rescue 
brief, it was because the nations of the Wor.ld had 
at thai time had the opportunity of cvaluatm-. 
tremendous •.•fieri* of military rescue ofganw,uae 
had not had time to apply those -military. ckpcr'i< 
to ■ civil aviation',-.: ; 'y';,:,,..:;,.:: . -y; :y. '■• ',.', • • ■ 

The Chicago annex hi eer wa' the base 

considering the application of the lessons learm 
the operaliori Of rdilftai^- rescue services .to intc 
tionat vivtj aviatidn. 



•:■ Search and Rescue subcommittee of PIGAO 
.nanded the Chicago annex into a suggested pro-.; 
for She nations ot the world in developing' this 
■ services of tbp.vv'nrld jij to a globe-.encotn passing 



. Ot.il- 



'\dimr.iltv, and all other agencies : ncHv ac«v« m mr> 
•<t-a rescue work,, be asked to continue to operate, 
weather and rescue patrol activities for civil Aviation- 
To achieve the masinium cooperation between na-c 
>rk that would *avc many ^ictitiis of .air crashes : dons and »Qy t . nation d barrifcr* m Search and 
death m remote places along the aiibmc* ot the Rescue work it V recommended by the committee 

' -,- ■ that nations undertake to give rest «e, aircraft ■<< 

•coin men v.iih ih.o other subcommittees- of 
(?.:!»■ Search'-' and Rescue subtot/muti-c suh- 
J i n port on standards it ■ .-thought necessary; for 
lational operations, It recommended that the 
anb n set forth .should be adopted by member 

.■ '•uinn lit tec reconitneiided that Rescue Coordi- 
< Centers be established at or near to traffic com 
enter-; along the international air routes of the 




e Rescue Coordin.it'iun Centers would initiate, 
matt .md Nominate Search and Rescue opera-;: 
The. temmcy to be covered by the Rescue 
hnati.m Center would be defined by die Stare or 

em -States ijV eollaboration . to dl'eet efficient 

;' '•:.-•" e:--^:,M:V..-. ;: '■" '■' "■';'-"■ '- ' - V .t. ,'■ -. - :. 
ace. 

ider thc-jurisdktmn of the Ke^ ue Coordination 
there would be established Rescue Unm to be 
c-i along" the- air routes used by . international air 

. ft l.s; proposed that these; units would have" 
jbte widely divtrsc>pe< of trained personnel ae- 
nt to tlfe regions whore thev at '7 operaUtur, -ucb 
pert, mountaineers, < rash-boat operators., skier 1 -, 
l-rs dog drivers, partehutisr.'- for ryrdir d tu a-aid, 
nre lifeboat rescue crews, and helicopter pilots, 
e /standards suggested -by- the .Search' and' R^s'vut; 
.littevj saiso 'include recommended 'practices, for 
lie, S< -,o<- h undK.yv union , ; . ■ . ■ . .'. . . - ■ 

-cut csvdiau facilities If? Search and Rescue 



[.lew fret dom >>t movement across borders 

Despite a great expansion in die work urdcrtaken 
at Chicago in Search and Rescue, PIC AO still has 
much to do in complete the framework cat search 
and rescue operations It. ts likely that a meeting of 
Search and Rescue technical experts ivjU be called to 
formulate recommendations for standards for entei- 
gency equipment to be carried on aircraft, for sm-viyal : 
equipment so bo dropped to survivors of aircraft 
crashes untij rescue is effected, and tot tht equipment 
■<■ he Res. ue, Lbiit. 

While wartime experience b by no means a {sir 
criterion to apply to commercial aviation, -the record 
of the.' wartime years m saving lift indicates the im- 
mense importance of having an organized plan lor 
'e.tue work m advance of the ttiuf when th* emer- 
gency arises. Such emergencies -are fortunately rare 
iti civil flying, but civil aviation authorities can 
-nevertheless learn the value of preparedness from 
. the military experience. 

The Ais N3vtp.'<tton Cotunuttee of I'ICAO recom- 
mended ' tbnt PICAG route se; vice oit.-r-iaations be 
estabffehed. m the areas 4^cdbW''herevvi]th"ierogru?^ 
uig thai tl. -e irifis art not all-!nchisn< and that 
further rxperience mav ivpbr." •li'-h rearrangement 
or subd/v/.tion- Because the iiature of international 
air traffic and. the. problems arising -therefrpro iwithin 
a given area determine the necessity tor local iomulta- 
tit-n within th«* a.re.'al no atttnijyt was made to define 



m 



■•xaet geographic bouodaries. ' Consetjueatiy trie anw .' 
listed w.iH •veriap.in son.e cases 
s , fa) Areas wrthin whsth imrnediate arriou j's 
iCv^smmended : 

- : - L Ao-.'/i Ariuvtu Ai-i' ■■ Hie area eoibrae-nv iht 
northern part , of the eastern portion of die Vrti red 
.".States-, the eastern pordon at Canada, western arid 
northern Europe, and .south to include Benndda aod 
. 'the Azores, f Eire is the convening '->t<ut.;'l ■ I) is 



L»es on jnternatkmal CbiwAs- cnt vi n. scanty: 
' h ard Ressue is a wartime art developed largely strongly rer ommended. that Eire ad'eame die mopc.sed 
eer jinMarv needs. ' The P1CAO Search and tonvemnti date of the -rau-s mtenMed m this area. 



a: stibi Mjiimitn tt4» iheieifm 



»b mended 



2. Eui:<p(an-Mt tr.U >t,iv- A) '-a. The area em- 



Mediterranean Sea. (Suggested convening state — 
France. ) 

3. Middle East Area. The area embracing the 
countries bordering the eastern shores of the Medi- 
terranean (including Egypt) and the Red Sea, east 
to and including the western portion of India. ( Sug- 
gested convening state — Egypt.) 

4. Caribbean Area. The area embracing the 
countries bordering the Gulf of Mexico and the 
Caribbean (including all the States of Central Amer- 
ica), the West Indies, the Bahamas, and South Amer- 
ica north of the Amazon River. (Suggested con- 
vening state — United States of America.) 

(b) Areas in which need for early action is indi- 
cated but which may require to be scheduled at a 
later date to avoid conflict with other regional 
meetings. 

1 . South Asia- Australasia Area. The area embrac- 
ing India, Southern China, and the lands and islands 
south to and including Australia and New Zealand. 
(Suggested convening state — Australia.) 

2. South Atlantic Area. The area embracing the 



coast of Brazil, the Guianas, and Trinidad eas 
and including the west coast of Africa between Fri 
West Africa and the Belgian Congo. (Suggt 
convening state— Brazil.) 

3. South Pacific Area. The area embracing 
west coast of North America south of and inclu 
Vancouver, west through the Hawaiian Islands to 
including the east coast of China south of Shan§ 
the Philippine Islands, Australia, New Zealand 
eluding the islands in the South Pacific. (Sugge 
convening state — Australia or New Zealand. ) 

(c) Other areas, the boundaries of one of w 
are suggested below, should be determined when 
necessity for establishing PICAO route service 
ganizations is indicated as a result of increasing 
traffic and international air navigation problem; 

1. North Pacific Area. The area embracing 
west coast of North America west to the east c 
of China north of Shanghai and including 
Hawaiian Islands. (Suggested convening sta 
United States of America or China.) 



□ DAY AND NIGHT 
0 DISTRESS SIGNAL 




The Bureau of Ordnance, U. S. 
Navy, is in process of distributing 
a new combination day and night, 
hand-held distress signal as suc- 
cessor to the Mk 1 Mod 1 distress 
smoke hand signal. 

The Signal Mk 13 Mod 0 con- 
tains the same orange smoke can- 
ister in addition to a pyrotechnic 
flare pellet for use under night dis- 
tress conditions. The flare has a 
burning time of 18 to 20 seconds 
and an average candle-power of 
3000 candles. The weight of the 
signal is 6.4 ounces. 

The following operating data are 
abstracted from Ordnance Pam- 



phlet 1177. 

The signal body carries an illustrated decalcomania 
which shows in detail the method of operation. The 
flare end of the tube (for night use) can be identified 
by a series of embossed projections extending around 
the case approximately }4" below the closure. 

The following steps should be followed in the opera- 
tion of this signal: 

reB Wz«*Google 



(a) Having determined which end of the 
nal it is desired to use (smoke for day, flar 
night) remove the paper cap which is glu< 
the original body. (This cap should ordin 
be removed before the time of actual use.) 
. (b) Point signal away from face and gi 
quick pull on the pull ring which will come ; 
from the can, thereby igniting the compositic 
NOTE: If unable to remove the soldered ci 
this manner, bring the pull ring down ove\ 
rim of the can and press down, using the ring 
lever to break the seal. 

(c) Hold signal at arm's length at an ang 
about 30° from the horizontal to prevent 
possibility of hot drippings or discharge fa 
on the hand. 

After one end has been used, the signal shoulc 
mediately be doused in the water in order to coo 
metal parts. The signal should then be retaine< 
use of the opposite end when required. Each se> 
of the signal is well waterproofed and insulated ag 
transfer of heat from one section to the other. 

A total of 1,500,000 Mk 13 Mod 0 Signals is u 
contract. At present these are intended for ] 
use, but considerable interest in this new combin; 
signal has been shown by the Army Air Forces as 
as by Allied services. 

Original from 
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'Aviation is recasting our maps, 
rewriting our geographies and 
upsetting our sense of direction. . . , 
"Tke Arctic regions already have 
ceased to be only icy desolation; they 
are the crossroads of commerce 
for the next year and the year after, 
with surfaces and climate rather well 
suited to their new role"' 




Lt. Conidr. M. C. Shelosnyak, H(S) USNR 
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"There are two kinds of Arctic problems, the imaginary 
and the real. Of the two, the imaginary are the 
more real; for man finds it easier to change the fact 
of nature than to change his own mind." 

2 3 Vilhjalmur Stefansson. 

The aura of romantic nonsense about the Arctic is 
a significant example of the result of our reluctance 
to accept new concepts which tend to disturb pur 
preconceived notions. Fact is rare and fable ram- 
pant about that part of the world. 

T 

The Pythagorean school of philosophy, which held 
sway in Greece some five centuries before the 
birth of Christ, evolved the theory that the earth was 
spherical and divided into five zones : One torrid, two 
temperate, two frozen. Accordingly, as one moved 
from the land of the Greeks southward, it became in- 
creasingly warmer until the climate was so hot that life 
was impossible, and increasingly colder as one moved 
northward, and also uninhabitable. So firm were the 
Greeks in their convictions of the correctness of this 
concept of zones of habitation, that the brilliant 
achievement 2,000 years ago of Pytheas who sailed 
beyond Scotland, past Thule (Iceland) to the very 
tip of Southern Greenland, was ridiculed. The doc- 
trine of Pythagorus obtained until the 15th Century 
when the genius of Prince Henry the Navigator, of 
Portugal, sent ship after ship deeper south; and in 
1471, Fernandez and Estesves sailed along the west 
coast of Africa until the high noon sun was at their 
zenith and found the heat no greater than that in 
Portugal at times. In 1486, Diaz reached the Cape 
of Good Hope, and De Gamma sailed around the 
Cape in 1497 eastward to the Indies, breaking 
through the iron grip of Pythagorus. 

The northward course was more difficult for the 
cosmographer and the peoples of mediterranean civili- 

1 C. Hurd, "World Airways" in "Compass of the World," 
a symposium on political geography by Hans Weigert and 
Vilhjalmur Stefansson, MacMillan and Company, New York 
City, 1944. 

1 V. Stefansson, "The Arctic in Fad and Fable," No. 51, 
Headline Series, Foreign Policy Association, 1945. 

3 E. Hanson, "Prophet of the North," a biography of 
Vilhjalmur Stefansson. 



zation. Yet, as early as the end of the Eighth Cent 
Iceland was discovered by the Irish; and the ] 
monk, Dicuil, mentioned in De Mensura Orbis Te 
(820 A. D.), the voyage of some of his country! 
from Ireland to Iceland. 

Only after the Norsemen took Over Iceland from 
Irish and established a republic around 1000 A. 
did the story of Iceland become generally knowi 
the Europeans. By parliamentary decree, Iceland 
came a Christian nation, and knowledge of that 
of the world began to grow. Between the Tenth 
Twelfth Centuries, the west coast of Greenland 
colonized. But real progress in exploring and un> 
standing of the North country was ever being styr 
by what Stefansson aptly terms "the tenacity of 
herited belief." 

In the 15th Century, the most compelling mc 
of exploration was commercial — the search for 
trade routes by seaway to the Indies. Columbus 
lieved that the shortest route to the Indies wouk 
northwest or northeast. This provoked the long se; 
for the northeast and northwest passages. 

In 1845, two fine ships, the Erebus and the Tei 
manned with 129 men from England's "best" fam 
and led by Sir John Franklin, sailed in search of 
northwest passage. None returned. 

The procession of searches for the lost Frar: 
expedition has no counterpart in history, except 
haps the search for the Soviet flier, Levanevsky, an< 
crew of five who were flying in a four-engined 
senger plane, H-209, from Moscow to Fairba 
Alaska, and were forced down August 12th (or 1! 
1937. The official search for Franklin lasted i 
1854, eleven years after the expedition was last h< 
from. For years, the tragic ending of the Fran 
expedition remained unsolved. When it was at 
revealed, the horror of starvation, disease (scur 
and cannibalism was ghastly. The lessons of w 
men marooned earlier, who lived on meat off 
land, went unheeded, for such diets were not < 
sistent with the best traditions of the dietetics of 
homeland. 

The Franklin tragedy stifled further Arctic expl 
tion for commercial ends. But explorers went 
into the North; but the motive was sport, and i 
quering the Pole was akin to climbing the hig 
mountains. With this attitude, came the inclina 
to stress the hardships and dangers. The spii 
dashes to the Pole were races against nature. 

In April 1909, Peary reached the North Pole. 
Peary traveled as a conquerer rather than geograj 
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nologist; he had no desire to seek out the secrets 
'ing off the land." Rear Admiral Richard E. 
'then Lt. Comdr.) of the U. S. Navy, as navi- 
and Floyd Bennett, pilot, flew over the North 
n May 8-9 in 1926, in a Fokker monoplane, the 
ihine Ford." Yes, the Pole was conquered, 
vever, early in 1906, a young explorer began one 

first truly scientific programs for unveiling the 
;ries" of the Arctic. Vilhjalmur Stefansson, 
ipologist, explorer, ethnologist, began the study 

in the Arctic by living with the Eskimos and 
lg to live off the land. No single person has 
more to enlighten the world on the friendly 
Stefansson has taught that although the 

has certain real difficulties and dangers, they 
: overcome by understanding them; and under- 
ng the North country is vital since that part of 
obe is truly the crossroad of the world of to- 
w. Years before the first flight over the pole, 
sson, in an article in the National Geographic 
tine (1922), presented the significance of great 
flying over the Pole. "The Friendly Arctic" * 
shed in 1921) was a pylon firmly planted by 
sson for redirecting our archaic beliefs and for- 
ng a proper understanding of the Polar Sea as 
iterranean sea and of the geopolitical meaning 
Arctic. 

: theories and practices of Dr. Stefansson have 
a significant part in our understanding of the 
and sub-Arctic; the stellar work of Sir Hubert 
is and later, he and Carl Eielson together, gave 
>rld a tremendous amount of information about 
flying. The voices of Stefansson, Wilkins, and 
i were not unheard ; but heard only in whispers. 
8, the airlines of Alaska flew 80 percent as many 
s as those in the States, although there is but 
laskan, including Eskimos and Indians, to every 
inhabitants in the States. In general, however, 
ve been slow to exploit the North country, and 
;ssons which we had to learn during World War 
e difficult because of our reluctance to change 
herited beliefs. Of the present status, Stefans- 
-ites : 

1930 leadership in polar exploration had passed 
west Europeans and North Americans to the 
of Soviet Socialist Republics. No one was any 

Stefansson, "The Friendly Arctic" MacMillan and 
ny,New York, N. Y.,1921. 



longer concerned about merely getting to the Pole; 
for after Peary, it had been visited once by airplane 
and twice by dirigible. The program of the Arctic 
pacemakers was not economic, scientific, political. So 
when a Soviet expedition went to the North Pole, it 
was primarily for technical study. Four 4-engined 
airplanes under the command of Professor Otto Y. 
Schmidt, at that time Chief of the Administration of 
the Northern Sea Route, took off on May 21, 1937, 
from their most northerly Arctic Station — on Rudolf 
Island — and flew about 500 miles to the North Pole 
and just beyond it as viewed from the Old World side. 
The airplanes and most of the personnel returned to 
Moscow, after depositing equipment and supplies, 
leaving a party of four scientists. The commander 
was Ivan Papanin; the other members of the party 
were Ernest Krenkel, , Peter Shirshov, and Eugene 
Feodorov. 

"As soon as the Papanin group had leisure, they took 
walks some distance to where the ice had been cracked 
by differential stress. There they saw seals swimming 
around in the water, gulping down shrimps that were 
floating near the surface. The camp was visited by 
many birds of several species, and the explorers came 
to recognize this as the ordinary pattern of life at the 
Pole. 

"Later, using the ordinary technical procedure of 
marine biology, they lowered traps farther and farther 
down into the water, opening them and then closing 
them at greater and greater depths and bringing to 
the surface the captured plant and animal life. Thus 
they established, all the way from the surface to the 
sea bottom about two and a quarter miles below them, 
a life gradient similar to that of the North Atlantic, 
from which indeed the polar sea is a gulf. 

"The visit of a mother polar bear, with her two cubs 
so small that they obviously must have been born on 
the ice right near the Pole, completed the overthrow 
of the doctrine that there is a northern line or limit 
beyond which plants and animals do not go." 

More travel and study of the Arctic has been car- 
ried out by men in the past two decades than in the 
previous two thousand years; and this because more 
information about the climate and geography and 
means of travel has been collected. Stefansson's "My 
Life With the Eskimos" in 191 3, 5 "The Friendly Arc- 

* V. Stefansson, "My Life With the Eskimos," Macmillan 
and Company, New York, N. Y., 1919. 
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lit " iv 102 i , and Admiral; Pcary'f. "Secrets. of Polar ■ it is a mediterranean sea .separating Eurasia ' 

Travi-i i n,. Smarks- Noith Amrnc'H 

We torn that the' Arctic is' neither barren waste- S.benan Arctlr counts of a beJt narrow in the 

land nor .-{."tr^ji'v violent with jsale and storm And. -*»d broadening eastward to. include thv basin-, o 

we are arb'M. bfcabnft -away from Meroator-.~who r - ih - Yenisei, and th<* Lena, not th-flowin^ r. 
still serves fi is purpose well- and accepting t\v global 



aspect of the- *nrld- The tragedy of the Soviet flight, 
irt ,1937 under Sigismund Levanrvskv stimulated the 
ir.'i'i exts-riMVf dying over iln Art- tie in history. Search' 
, '- ,G from the air by three- nation*, -the - United / States-, 
; ; ;V '• Soviet Union, and Canada, with help from Great 
Biham md S<:.it)dinavj,i, trjongh iuimii-i t v-tol brought 
' mans advance--, in |».hr *\ uuon Arc-tie exploration, 

and meteorology. 



. -These basin?, are comparable in si.se to die .Midi's 
.River bmsbrt The coast -of Siberia -has no glace*! 
.the mainland, 'arid' large .areas are free of -sriowftr 
The Franz J.i.set Land, is a group of iec-rov 
plateau-islands in the \non tit-ret' and western ret. 
The Sval bard archipelago lies between ..'Norway 
..Greenland:. Spkzbevgen, the chief island, is a pis 
with ntany -deep, fjords. -'"--There, .aire mountain* n 
■east and south, plains in ibo- north and west,; ,E> 



Greenland, the. Ur&est island in the world, b a 
?m miles at its widest' and 1.600 miles long, 



This brief (rttat*r «6W the Wory Of tb,- Arctic . f ^ ^ snutheni tmerior, the valley, are filled, 
i* iiupii onlv to liudme the rounc ot otir beliefs whic-h gibers, 
wen- chit fly mistaken.- A ■ ompif-le story, fascinating 
as the best ot adventure stones, would bi: beyond the 
scope im this aruclc. \V*- are ■.ona-mcd with prob- 
lems of flying m the Arctic wish particular emphasis 
On die aspects of r<_-seu»- and wrvival. It is" vital, to 
understand . that the . varions tonditioiis of the north 
are closely interrelated, whether one deals with sut- 
faee transpottaoon, aviation, rescue, '.or ..-survival 
There is no separation o\ .weana! infomution. 
Knowledge and unders'tanding of the Arctic and s.ub- 
Aftfir ait- absolutely essential, With tbent, the. n-aj 
preblen^ i'an be hatidlcd . f nd th't ima'Ti/h'irs ones fade 
into nothingness 
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What is tin* Arctic ? The Far North is divided into-. 

tlii' Au ti<- and sub-Arctic on the b»Nis ot < limatii 

diifeit-nc^s — not by 'the Arctic' GircH-- The Arctic is 

thr regiotUtn which the average tcrnpersois'e for the 

WHtmesi month is less than .If)" 5 F , . Fhjs -roughly, eo- 

tncides with the tr<"- hm- <rt ihe ru-rihrrn limit of 

forest ft iticludes the northern coasts of Alaska; 

Canada, the Canadian Arctic archipf'iago, muih of 

'Labrador,. ;tno.st of Greenland, the Svalbard aic!n- 

pelago, northern Siben.i and die Arctic Ocean. ' 

■ The Arctic Ocean urt ns approxiinaTek in t md- 
lion square miles, about >»nt--thiriu rifh as large as the . 
Pacific .Ocean'.. SurGce vvater. ranges from 2B C to 
;"2" F,j and- towards, die end of summer, pack ice. 

*even to Sen feei thick covers two- third:?- of the , sea. 

. J -Si'-v-'; ;• cr,;-.;ee; ?.:''-S:i'--j-v,-i.---'-' *- .:■.-/',:-■.'.-:-:> ■ ifc"'..;:'.".:-' 1 '' . v 



New Yi"k 



^KUAP's" .... 

" S ^ ' ^ *-.•..' <;:•" -r.G*- - iS-s';G^W^ 



:-•-'--. ,* '-' ■'•'■• ■- ■■.G.V.,aG 




/ise mountain ranges from 7,000 to 1 2,000 feet 
More than three-fourths of the island is cov- 
ith an ice cap — only the Antarctic cap is 
-which is 8,000 feet deep at the center. The 

of the cap has many deep crevices, and the 
re the most rugged in the northern hemisphere, 
glaciers extend to the coast from the ice cap, 
lischarging ice into the sea. 

of Greenland's coast extends beyond the ice 
4cept northwest and northeast Greenland 
the cap extends into the sea — and is moun- 
with many fjords cutting deeply into it. This 
is hazardous and difficult for surface travel. 

heastern Labrador is much like the eastern 
an Arctic, mountainous with treeless pene- 
fjords, and formed of granite or gneiss, 
dian archipelago, perhaps better considered 
rt of eastern Canadian Arctic, includes Baffin 
lesmere Islands. It is, in general, high and 
with many glaciers and well developed fjords. 
>ck covers the higher regions, and tundra, the 
reas. There are numerous islands ranging in 
to Baffin Island, which is about times as 
Great Britain. Eastern Canadian Arctic also 
s the coast of Boothia Peninsula to Labrador, 
em Canadian Arctic is distinguished from 
by the difference in topography and also by 
t that each section is approached from differ- 
jctions with little or no travel between them. 
i Canadian Arctic comprises mainland from 
:ation Point to Boothia Peninsula and that 
the archipelago north of it, including Vic- 
land (the size of Great Britain), Milville, and 
Islands. The mainland is, in general, low 
nd rocky with few mountains, and therefore, 
iers, and for most part, prairieland. 
le Arctic Alaska, the Brooks Range, which 
from 7,000 to 10,000 feet, cuts across the 
n tip of Alaska to form a level triangular 
Waters flow southward to the Yukon and 
rd to the Bering Sea. The range, which con- 
many mountain groups, offers a formidable 
to travel, but there are many low passes and 
The prairie north of the Brooks Range is only 
.venty miles wide from shore to foothills on the 
i-Canadian border, but reaches a width of 200 
orth-south at Barrow. The Arctic coast of 
is generally flat and low, except for the vicinity 
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of Cape Lisburne and the ports of the Seward 
peninsular. 

The sub-Arctic includes a great deal more terri- 
tory. Most of Alaska is sub-Arctic and is comprised 
of two regions differing in topography and climate, 
the coastal region and the interior. The coastal re- 
gion consists of the south coast of Alaska, the Alaskan 
Peninsula, the Aleutian Islands, and the region south 
of the Seward Peninsula. The territory south of the 
Seward is low-lying and includes the deltas and 
alluvial plains of the Yukon and the Juskowim Rivers. 
The Aleutians form an almost perfect arc of rugged 
volcanic islands stretching across the Northern Pacific 
to Kamchatka. Altitudes of 4,000 to 5,000 feet and 
higher are not uncommon. The weather of these 
"stepping stones" from the American continent to 
Asia, because of its relative low temperature, forms a 
dangerous fog bank which makes flying much less safe 
than routes to the north. The Alaskan Peninsula, 
which is the northeastward extension of the Aleu- 
tians, is similar to the islands in general character. 
The south coast of Alaska is very mountainous, but 
without volcanoes. The mountains reach peaks of 
18,000 and 19,000 feet. 

Interior Alaska includes the Alaska Range, which 
is an extension of the mountains of the southern 
coast and includes Mt. McKinley, the highest peak 
in the North American hemisphere, 20,300 feet. The 
broad valley of the Yukon, a river 2,000 miles long, 
a major waterway of the world, is very fertile in many 
places. 

Sub-Arctic Canada includes a large section of the 
mainland, even some parts of the north coast. The 
mountains of Western Canada and the Mackenzie 
River Valley, and the broad flat country east of it, 
form its major natural divisions. The mountains of 
western Canada include the Mackenzies and the 
northern extension of the Rockies. Some peaks are 
covered with snow all year and reach altitudes of 
8,000 feet. The Mackenzie River is navigable from 
early July to mid-September for steamboats from the 
Arctic Sea to Fort Smith about 1,300 miles. This 
valley is fertile, well forested, and rich in mineral and 
oil. Lakes are scattered throughout the region of the 
Mackenzie Valley. The flat plains east of the valley 
slope southward to Hudson Bay. The northeastern 
part is barren, truly arctic, but the broad basin around 
James Bay — southern extension of Hudson Bay — is 
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forested and has myriads of lakes. The area has 
some of the richest mines known. 

Sub-Arctic Labrador is forested and nonmoun- 
tainous and merges with the interior lowland of 
Canada. (The sub- Arctic region of Siberia is not 
included in this discussion) . 

The Northern Seas comprise the Arctic Sea, parts 
of which are locally named as Beaufort Sea, north of 
Alaska; Barents Sea, east of Novaya Zemlya; Eastern 
Siberian Sea, north of Siberia; Greenland Sea; 
Baffin Bay, and Hudson Bay, Bering Sea; and Kara 
Sea. 

The Arctic Ocean fills the Arctic Basin, occupying 
the central part of the polar region. A shallow conti- 
nental shelf surrounds the Arctic Basin at a depth of 
several hundred feet, and varies in width from sixty 
miles off Point Barrow to about 430 miles off Siberia 
at the New Siberian Islands. Most of the Canadian 
Arctic archipelago lies on this shelf. The edge of the 
shelf drops off abruptly to depths of several thousand 
feet. The deepest soundings in Polar Basin were 
taken by Wilkins in 1927—17,843 feet at 77°45' N., 
175° W. A sounding of 16,990 feet without bottom 
was taken at 86°30' N., 39° E. 

The ice of the Northern Seas is of two kinds : pack 
ice, which is constantly moving; and fast ice, which 
is immobile. Both are frozen sea water and initially 
salt, but become progressively less so. Pack ice, even 
towards the end of summer, covers two-thirds of the 
Arctic Sea. The pack ice is ever moving, its floes 
breaking up and drifting about by the effect of winds 
and current, with leads (open cracks from a dozen 
yards to several miles in width), opening and closing 
between various floes. Pack ice includes ice cakes 
varying from a foot to several hundred yards in 
diameter, to great ice fields miles in diameter. As 
the pack ice is continually moving, narrow lanes and 
leads develop. Although leads develop even in win- 
ter, they freeze over during that time of the year. At 
times, the floes are pushed together, and the slow 
crushing piles up ridges and hummocks. Pack ice 
varies in thickness, but is normally from seven to 
twelve feet thick. The surface may be smooth 
enough for aircraft landings, especially on frozen- 
over leads, or it may be ragged enough to make even 
sledge travel impossible. 

Fast ice forms in bays and straits where, free of 
strong currents, it remains immobile, except when it 
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breaks up in the summer. Such ice usually ai 
good emergency landing fields. 

The weather of the Arctic is perhaps more mal 
than any other aspect of the North country, 
hjalmur Stefansson's comments are particular! 
propriate to these notes on Arctic weather. In 
Arctic, Fact and Fable," he writes : 

"In its handicapping power second only to the 
that life is not possible in the remote North is th< 
plementary view that ordinary human beings \ 
not like it. This general view comes under a mi 
of specific headings, among them that it is too c< 
winter, that it is not warm enough in summer, th; 
absence of sunlight in winter has a depressing 
on the human spirit, and that, in any case, activ 
the North is possible in summer only, the winters 
a time of confinement, a sort of hibernation. 

"As to the intensity of cold, it is fairly well a 
that if you were to spend a whole year at the very ] 
Pole, latitude 90° North, or even a whole centur 
would never observe a temperature colder thai 
below zero. Make it — 60° to be liberal ; three 
in the Union, according to 'Climate and Man, 
1941 Yearbook of the Department of Agriculture, 
records of that cold or colder. They are Wyo 
— 66°; Montana, —63°; and North Dakota, - 
There are people living at the special cold spots in 
states some of whom will tell you that they hi 
climate. 

"We know that on the whole Arctic coast c 
North American mainland there is no weather b 
record as cold as — 55° or colder. These are, in 
tion to the ones already named, Minnesota, —59' 
South Dakota, -58°. 

"As you go south from the north coast of the 
land, whether in the Old World or the New, tl 
treme minimum temperatures of winter get lowe 
lower until you have passed out of the Arctic in 
north temperate zone. So far as we know at pr 
the coldest spot in North America is at or neai 
Good Hope, on the Mackenzie River, about 20 
south of the Arctic Circle, with a minimum rec< 
79° below zero. In the Old World, the coldes 
is Oimekon, in Yakutia province, about 1 50 miles 
of the Circle, with temperatures colder than 90° 
zero, meaning something lower than 120° 
freezing. 

"Continuing farther south, whether in North 1 
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b' ria, the lowest temperature*, an? ptojgr^sively • •• c,-rJi> 
md i.^iiu ; bit? as we have said, you J«»w to 
nd through the stare or Wyoming irt .North 
i, sine! correspondingly far south in the; DM 
to reach a point where h is less cold on the 
day of the year than thr lowest theoretically 
record ;.i the Noiih P !, 

.are talking of low, tovt-t > uuiitry in f hi * entire 
.«»■• for we are eonc 'enird with pjaces wherf men 
-.in live, not with mountain iops- However. 
ir> !•■);>. are not ,af si? tintes col dec than valleys. 

igho ,.!- relative]-; cool fJanng mimr-i 
ontpara lively warmdavs in winter : but on any 
. i> ( "Ider thai. 40.- below zero in the valley you 

• to find ic growing warmet gradually m you 
ucar-b\ mountain .'•>•; • 

ji it lrf.se j . believed that pUx» 

in- very cold in winter art- also very told in 
I'hi . ■ I. 1 • < it ij ..mi arth •.<■ fai r a.- 

atQimcxorc and tiiis town ss in a forested dis- 
,th some of the "fend in grain fields, fispcri- 
-tatious of the So viet Govern meri t may not be 
' wheat ; bm according to our information, 
s -of some vfjfi Itjtk. il't farmers around the 
le were raising hide;,, vats, and rye. - 

. n I first went nouh down the Mackenzie River. 
, I found at the cold pole of North Aineika. 
od j k«ps-. noi merely a be.ru.tifu! garden hut the 
Hun Hut potato^-, from it vw-re shipped, down- 
i>i the trading posts of Red Rive*' and \Ru ken- ; 
■r a nd al>o up?trc>tn:(, southward. Today po- 
re grown -both south and north of Good Hope 
preeminence as an exporting cent)? r of garden 

* has disappeared, t hut the hut remains that,, 
,e kilter parr, of the Nineteenth" Century, the 




It is never hofc'ou? on tht polar sea. for the Chi/ting 
ire and th*' cold water act as refrigerators ..but it thaws 
'even at the North .Pole m midsummer and. it rait),; 
instead of snowing. The Papaiun, expedition, in the 
immediate, vicinity of the Pole, had their first rain of the 
season on June -2.8 and the last one on August 26, '•"" X. 

'"Ut have 'deposed,- then, of the first two points we 
}-,-* tojwd- "O.ic AretH- ratjnot he too cold for rm -nan 
■ habiiation in winter Inr it it wnr, 3 numbed of our 
iortj -tight states would lie uninhabitable; it cannot be 
so very, cold in . ■summer or they would not R- raising 
-grain at'Oirpfkoo and potatoes .it Good Hop/.:. . 
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"But is the absence of .the sun depressing . to the . . - , . 
human spirit and ace Conditions generally suth that , 
you would .go into a gloomy -sort of hibernation for the 
winter? We consider tlte ia'si'of these points first. 

"'I'p to and including the expedition uf Sir Edward 
d.-inv, who vvin ! "ercd in uninhabited M^lvilU' .l.sbmd 



during; J Si 9- 20, it. was the, general bdiel that polar 
ex pic tfali on would necessarily cjonsisl of active sunnners 
and htbeiriating wmteis. We have airr-ady mrouoned 
how the first Parry expedition 'confirmed this by -going 
into w kind of winter bowse arrest But his second 
expedition; a few years later. bv^s in a country . where 
there wore Eskimos Parry and. his men soon found 
that rhe Eskimos hkrd to ■.travel m vsmtci and that 
'.\i'ite rrp n could travel ids.n, Vroui. flits tin'lC Of), the 
idea d<ai v. mtei e. a good period for northern travel 
rdeveloppd. though slowly - Twemy, five ; years' later 
i ! heat m me An tic summer is found only on John Uac of tli* "Hud-,ou', Bay Compaby; wa> appav- 
• h -fr- e land - antl •excepting Greenland, more, 'mily the first to heiitve, argue., and show by hisi own 

example that winter is a good season for long journey:- 
He laifed fo make a ny substantial number of converts, 
eyeu tunong the. explorers, h remained: for Rear; 
AdmnJ Re.i.ert tb Pear, to urmO.stroti to the satis~ - 
faction of lus fellow explorers. oRihe Arctic''" though 
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I percent of all Aotie land i' 1 snow-tree j ( i 
Greenland b a mass of ice because it is a 
moun tarns,,- but even jri Greenland. 35 percent 
o( the land b low enough to be icb-f ree. PeaJ-y, 

H the ■ north tip of Greenland^ is one- of the 

|V.e-lree parts of this island continent. ' PeatV; 

■re in summer and reported bumblebees and 

ics among the .flowers, just back of the most 

; >ccy ' 



not to those of the Aniarctuc vhaf whiter b da best 
•.raveling season of the yeas, 

"Peary; laid if do-M- a> a prmcipk; thai in the -Far. 
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idleness The favorable time for long journeys, when 
the sec is strong enough to travel on, starts accord} rig 
to Peory's view, in .January, the. second coldest, of the-.-- 
rnnnths oi in Foh'ruaiy, which is th' 1 - • >ld I 
Overland travel /or irave! upon the frozen .< . >-,ot<"id 
m Mn\ or early June when tin stmv, I Lffu. to 
tiriv. nr \r.iy iiigh iidrudev ' A -' ' 

"The rule mil 10 he thai you find in any part of 
the world n preferenct for the sorS of climate to id.uh . 
the poop!.- (hpfe «u tin- mosi accusfomed t Ufo preftT- •; 
rrn'r being the mou- dear-cut the more uniform cb- 
i.atc *<onhnu»> ocirv.-iv. ■. tbn, <o continental 
weather, which is/mere' seasonal and ^psj variable titan 
thai nt nnrthet !v iskmd;. ;we .can by u down -a? a safe 
SfCi -that it in .1 iiv'.ii ,c. tern the >ummer is ' longer ' than 
die w, inter, rhc.n die -majority- of the people* living tr.otc 
. are going to prefer die sn^nno. But, if, -as' in'" Arctic . 
Canada, Alad-.a. or -Siberia, slit winter is notably longer 
thai; the Mtmim", a m.poffo ;.d! prefer the wmCei ■■ 

*''Thcs proponents of summer will grow in number as 
yovt go south ,, those who- prefer winter increase hi per- 
iu-Sa»l .is m.;«-. !!<M-o. j ! Sl > J». id-n'4 life in 

North America: is probably about the middle of Gam , 
sda. ojir-.e\\ fi^" neat Groat Slav* Lake, , In Alaska 
it is no doubt farther north, lor Alaska is a peninsula 
and tin ocean : j s permitted to £>ve the •southern part 

ot the termors w ord if hi effect an insular climate. 

fo AfoAA?&AA?lAK^^ AAsAA foACviAlAA -AsA : 



"We eon-.- nou- to she last of our four points, the, 
idea thai the absence* of the Msn in winter !w> s tif- 
prc-sins; m-nta! eflVf i We have, bv in 'plication, 
deal* wilb ihi; common heliel oi F.urope,cm-: now 
we deal with ^spbi'tOy.. ■'- :,: - ; 'A ■ 

"It is during- the absence of the sun, ^ wi hair 
brought out. thai. oveHand and ovetoec travel find 
their idi-al • conditions. "Qda4 "travel: conditicwN are 
particularly a refpiireinent autOng-. .hunting- peoples, 
who ouiKt ibiloW the jrame This is easy in winter, 
when yon can use do* ..sledges; n i>, difficult in summer : 
when the dogs arry packs and the people curry. back 
loads a nirnhnviv .!"id ijiir.rieu. mode of iravef. 
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'"The main trawprji tauon differences betwee 
sfajyoni -is that yoy can Walk oa water only vvhv 
frpzete In th* -'su Winter boats can be used on 
ibices or deep rivers and ; ;osi the yea:/ being. rest 
to these rhannt Js is ftmil>ie»mt« to the lumte 
the caribou (Ji i n<:a .obliging!) travel along river- 
.shores, or coasts, bn t lend to he on the open ' 

far bum thif faree wan.»r courseSs 

, , : . . , 

•in the wholf North, and southward irorn the 
.die of Canada, the land on which prow the p 
.•grasses, as well as the trees of tht forest, is pennat 
hmrti c-'hen you gvK down a few incites or at » 
few feet, and from thc-re down in some rsvs to a 
five hundred feet be.m-.oh the surface When 
subsoil is frozen, theix: Cannot '.r»: am undero; 
ckvuriago. This, means that on level or roiling 
.in.yw.hei* except oh teountain slopes, there ^ 
may seeni ;in incredible number of lakes; the '■ 
of the country in v asi acreas- is half water,, in 
large districts at mneh as 6(1 percent water. . 
lake-, many oi ihcm shallov >r> ciHiH-eted to j 
by sluggish nve* rbanrvls 

"Not only do vou have to detour in ■..uiHiuei, 
vr<u tome to a lake . vou mav detour m the 
direction and find ] >uj <h in hom 05 two liter 
tip of a peninsula. , Msjicovcj:, oven if the froM 
six or eight inches down, your fee! keep slippi.. 
mwd-lilled creeks between the hummocks c>f v 
uon and the' clay. is. likely to stick to yolir feet , re 
th'-tn heaw and firing vou out 

'■Primitive Arctic, man,, therefore, -ices most 
•traveling, and a large part of his work in winter, 1 
in a few special districts. European man soon . 
the „m.i practice " 

The Arctic: k defined on the basis of tempef 
In- the; -North Atnecican htmlspliefe, all regions 
the. .v,ti--iii»i temporaturc of (he warm'*! mom 1 ' 
£ or ■ below and the 01 c anituat temperas 
',?2" F. or bt-low-. 

It may be v'vn'l to rnpe-:t t'oM the roldeM 
Pi the Northern hemisphere is not in die Aj 
xeniemb: 1 ttu definition -.tares- wraii temperat 
the bads leafo. •limiting the Arc*tie * Th. ( * »*«,i< -s 
is in ;h( .i b Ac- tic some 200 odes south e 
• Arc Ik Circle and often North Dakpia , Wv< 
and Ailfjntana haye lower temperatures than 
usually focinci. us the Arctic. - 
1 Just .-is tin, 1 oldest spnt in the world js, not , 



neither is the windiest, Less, than fifty mites 
irtland. Maine, of. Mount Washington, are 
he stxoDees.t: winds in the Northern hemi- 
; rhon'gh Avind direction and. strength gen- 
ii rv a groat deal ir. the Arctic, polar pack 
lie (i.-y.i sieves than inland ones: Seasonal, 
i-. are: very, 'different', 'in different parts of the 
'•'Stimtoer urmh along Arctic 'Ateka-are- light 
itle compared, with -..'other, region*., while in 
Canadian Arctic,: the summer < asferhe:- are 
t. Autumn winds'- -vary less, bus Are snore; 
n .the Eastern Arctic than at' any fit/ier tirtie 
■m In the Western Ardi. archipelago (and 
in -enl and •) . winter is the windiest *a*)n, 
e Canadian Arctif- at this dtne has less severe' 
ban eidicf summer. .or ' aututnn, On Baffin 
pii rig is the- windiest -,• -asoa 

% however., need not -he very .strong to become 
i to th' 1 Arctic. 'traveler. Aside from eold/the 
a fid blowing of snow can make, travel difri- 
not mtpr»!ithlc- Winds of If* miles per hour 



special types of fog which .warrant the particular 
aOenuoti of fivers 

/<'•;<>■• or spicule fog;, consists of very has ioe crys- . 
tals. This fog is rare. and.. b found chiefly over 
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inland see, especially th' ■• .Greenland' cap. i t is ha? aid - 
our lor dying and in at least two in^utices prodta ttf 
'such a heae> fmstinc thai the -aircraft came down 
; out of control;.. 
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e snow 20 to 25 fort high, and above 30 miles Waia <wkt s.s caused by open bodies of witter in". 



r. clond-hkc- -v-irls 3n UjO feet high. Drift- 
w i> common, but in open country usually 

4td. • . . - . 

.itn.1 snow arc not common in: the North oaun- 
I the mean annual predpilnti"!. is less than . 
>s-s; vvhich k about the - same as scnii-arid- 
United States, The Aleutians have an. 
.!<;% fid inches, but that is unusual. Summer 
it?, tu a slightly lesser degree, are generally -the 
«f fiieatest, precipitation. The Soviet Group 
'apanin, which drilled from the polar cap to 
r*d. tcjjorted rain at the Mole iron'; the end of 
ih'.' end ■'■( \i;<nit 

in- o> the lov\ prircnnteaioo the Arc lie. except 
oiks areas-, is practicaily all swamp ; This \i 
Ih <"s.trf-nif !y poor utiderground clratriage. and. 
. - tn.ffl rmiourn « J cvaparstioa m the Arctic. 

e Afctii fc»g -paralleh the snow in frequency" 
a-ir-v : Kyuh are mosi connhon in the spring, 
>«s ye dupcuclent upon the relation of warm 
Sid i»vfi'ii)ld sea. in the summer, and warm 
d ovci cold land in the wmter- . Brit .over- 
Im it a. general seasonal earitttion. and most . 
is the fau that coartal fhg? are invest during 
•t Arctir winter. Polar park togs are almost 
absent from Dt-cembcr h\ "\pn"!. T if ere are 



very colds weather, espeeially Oyer ti..ochd nv.'o or 
large Arctic lakes, which arc so deep that they-lrceze 
oyer slowly.. When the- water frew.fs, the fog - is nc> 
longer generated, Sea Ur ra:-cer freezes ovet.c'om- 
t.iendv it is constantly breaking up into floes. 

This -description of - ihe'^t'ography and chmatc of 
.the Arctic is far from' ccanplen-. ; Any one who plans 
any trsnspolflr flving ca trayei across the arctic should 
study them in- -.greater detail, .Tli-ey an? intended, 
merely, to give a general coiicepc and to debunk the 
"frozen hell" concept of the Arctic i ' • 

. Part. 2 of La. Cpni'df.. Shrle-snvok ? stprv— -in which he discusses . 
life, and .i.'twr«* U t >h- A.-tiic - ,jtli appear in the Mati'h 
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I^rom the accompanying chart, it is indicated i 
falsi, enif r-gcncy IFF's, the bane of every .-n". 
re^eue orgatii/atum's vvktoncc" are dfcfittitejy <Ai ■ 
wane. . , While • part of the decrease may be ,w m 
to the natural rceiuctiOn in ww-.j] training - •( *t*T *t 
f6llc»>v*ing- the' end, of tB& War, 'it .'is believed 'that' « 
tiiluai emphasis on the d.ineefoi:;, ,i-. t ><-( t- <•! ».he ;n 
lem has begun to yield dividends. 

fn the chart referring to rh>-? number of pi-rsoi 
involved in -lir-rff, ftisttiri i:<«: 'd- ni" <\ithfii die < 
t 'mental limits of the United Ste"-s ; it will be ; 
that a mv'.xn quite <ly.se l« fh.it t>{ the past is: be 
mainly uwd. Tli. I>u-!r»,t ,r.v>t- u>ntjmu to it, 
Northern and Soudiem California Sectors <A, 
Western Sea frontier and the Southern Group* >t 
Eastern Sue, t r roinier .. : -'nr-va rescue task *.»?>«* ' 
nwmtshims ihr.tr 'record of f.ese(«fl^.a high pcriem 
of ntisoiiiHi not Hdffd or swioush injured 
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jod areas present many search and rescue prob- 
lems of a distinctive nature. Here the objec- 
:eomcs one of preventing the need for rescue 
han one of actual transportation of persons in- 
The use of aircraft for rescue work in flood 
urrounding tributary streams, water sheds and 
river valleys is comparatively new, yet it ton- 
lajor potentialities for future fiood control and 
operations. Due to the dramatic and extensive 
and rescue operations over the oceans, jungles, 
xtic wastes during the war years, flood relief 
ies have gone almost unnoticed. Now that 
i personnel, and equipment can be diverted 
,ar theaters, the use of aircraft for rescue work 
d areas may well become a major search and 
activitiy. 

duties of aircraft engaged in flood control 
re threefold: (a) patrol and survey ; (b) cmer- 
action; (c) rescue and evacuation. 



VATttOL AND SURVEY 

During the period of rising waters along the vari- 
ous rivers, and before a critical stage is reached, air 
patrols are of inestimable value. Larger rivers are 
watched and recorded by existing shore facilities. 
However, the smaller tributaries are often inacces- 
sible and reports from aircraft arc the only accurate 
information available. Daily patrols are able to 
make surveys that enable ground forces to predict a 
future emergency condition at a particular point and 
to be prepared to meet the situation when it develops. 
During the flood stage, these air patrols spot breaks in 
the levees and alert ground forces. Because areas 
which cannot be seen from surface craft on the river 
can be rapidly covered by air, patrol planes also direct 
surface vessels to persons in need of evacuation through 
communication with ground forces. During critical 
periods of high water, or in flash floods, when time is 
at a premium, a plane is able to survey hundreds of 
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rnib-s in a relatively short time, . Irif <>f jria-uon; gatlk-red 
on tlrese surveys and relayed to coiifJnVuhitfo' ah^'d of 
the f food crest gives ground forces tone ior eea«.ua- 
bon and prevents mariv problems, incident to rescues. 
..•work Mi hieh water*,. ' 

One* she Mood stage has reached its peak, rescue, ' 
planes- are valuable for emergency action; Key 
ground personnel are transferred frojn point to point 
when surface trarispoi tdtion fai.iliue.s are inoperative; 
or too slow. Phmes are used M advantage for she 
dolixen ol needed suppJici ot omergenci equipment u> 
isolated ao-av Umemly aaeded items are delivered 
in vi 'ew hours where normal transportation would 
rfcquue a much longer time, or would be impossible, 
d<!e m rail arid .highway failures caused by floods.' y. 

Rescue planes- also keep a sharp lookout while, over 
n&vii/ehir \ --. w,s Aids to navigation -observed in he 
adrift missing, or out' of position :are noted and a;; a 
result repair .work is statu. d a t -mice before serious 
accidents result, Derelicts or .other .haaatd?; to 
navigation art also identified and reported. . . 

o,' 3 ' ! '-S : ;S,Vie '.' eSveye v 1 ' -S V S v ; .SS '. ■ "..•■■'''' '■ V ■ S. 

Due to the haeards ifttident to fast currents, float- 
ing debris and hidden dead-heads. hi the flood water*, 
water landings are tun made if some other means .of 
evacuation exist-, burf n't nah and ground forcer, 
are con tac ted and cuniwri to the scene by plan*, when 
possible Smoke' bombs. float lights, und orbm py-m- 
teihnies am lUtliyed as iiceess.u y. fi no ox'm-t ade- 
quate facilities are available to conduct Uif rvruc 
the pilot, raking all factors, into consideration may 
at his own discretion, land and effect a rescue- '; 

finis v\ hili' it in no: usually feasible to land; and '■ 
take off regular types of aircraft in flood waters, the 
helicopter has earned a definite place- for Itself in 
II. md n I. i operations, tumorous highly successful 
rests of helicopter ,ope.rat'ioiis wem conducted at scenes 
sij . Hood activity cinring- the pasi few- years, - 

On Aprii . 14. S 94a, near Monl5.uiit.Tv-. Louhinnn, 
boa*s ■mmcr rvifiill', fought nine '.hours to -.'reach a 
jr. .up of seven marooned inhabitants. A helicopter..- 
effected, their .Ciuit in a matter of apinuie-s-' without : 
the ■slig'hu st difficulty. ■ . - ■ ,- : y\ 

During the spring floods pi 194"» belieopU-rs aem 
Used to cover the ..entire '-length oi the Mississippi River 
from St: Louis to Nevv Orleans and performed iaosrr- 
ably tu rnakihg clef.iiifx!; surveys of oththrwhc <;n«;c«s- • 
■obi. a-' a- a- well "> . flY.mntr a- utal rest ut - Ourii . 
tins tinis;. n>nrh-ojiev tests wei'e coiidueted of the heir 



copters, operations at varioin scenes of floor! acti ; 
handings and Ulse-oSTs .wem mad'- siiiMin tori!, 
flood waters running f> uy % mop, b., and levees ■ 
a tup uJ 8 10 10 feet in width proved to he a sui? 

'landing spot .under all ronddiorw y . 

: The usefulness "f drerat't for flood rontiol - 
mlie,* woih is f-..M the experimental stage, , ft is 
io '•oou-njolaie (hat an inf.n ,e-ing number of eke 
meats of amphihiow, aire rait vylif be assigned for f 
relief duty. ; ; : i. i • e : ^ 

V'V\- ;* 'v.-'. ' r -'~'z : -. ' .- . , - • •.• ■ " r.' V'.'e ■■■ "';>.'- * 

<".'->, ! >■ - • > ' -■. v..:.,..- 

■" .'v - "?*'/.; m 'fU :i , " ; '.' ' - L /;^<-''*V.^.-*'/!' : .V' - '■■''■'. -'■ '■''' ■"'';;*■ ' ■ ' - ■'■>*. 

.4 member r-j 'he ground chu- takes fihaard a bey .and hi 
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' ; Sihseribing to the. ancient C.buiese provnb- 
'Oi'c picuu e he worth' 10.000 words"- - the Bui 
i> endeavoring to increase . the size and vanety •■ 
phol-'umphii tih- Wider n.sc of t'ltliue- 
will rm.ke fov'mcin- readabk. n ,otc interesiitig.art. 
Pannes of aci.Ual search and rescue ..operations, t 
in'g 1 :. activities. cQui^incnt new • methods- aijd 
nkptrv- auydiiji'^ that 'will' t-ontrihuto t" t. Hnu 
oi. t 'fi.i! siorv <>t search ..nd re-.cne — in de„ 
Feetmaal o! artiscjc pxcellence' is not o",m 
ht us he die judssv-, of da' ptcture's usability., if 
• do- . ioejude ttegativifs, whhh will be haiiciitd 
hdlv uid rehtrucd pormpdv. Mail to Bull' tin F< 
Ah Sea Rc.-Ciie Agtitc-f; 1 : dG Rvrtrttierdb Street ' 

. Wamingmo 1) i'.. . 



Designeti primarily for air-sea tcscoe work, tht - ah borne iondtpt-iit or, 
developed by Radio Corporation nf America £<>r the Coast Guard, is 
intended to provide a rot-as* of .co«r»;mnica»io« • from 'A' plane hi- flight to 
ri(;i either in the w.nrr ot on land who have no receiving appanuus; 'Although: 
i]( v.'lopmcntal >t^tus, a SOQ-watf airborne puhlh -address unit recently -wan. ; ' 
•Vr«1 in. the ah station in Elizabeth Citv. N C, to d-tettiiine (K- efficac; of •. 
\-wer unit over -a ■ preyioiuly tested And comp?-o«nivt-lv meficviwe iiO-waU • '•' * 

Post tc-sult*. were Tavorabif -ind Turdi'T devi'luputrnf authorctcd. 
impmvnt was jrHtaKed on successive n.tv- in h< >ih PBV )\ .inc.! j PBM-3S. . • 
"uiitr w:is iu.iunf'-d em a standard >0-i:jttibif iaicljim' gun mount in the purl. .. ; 
nf the PBYSA iwd tn the wain hatch of ih FEM IS VVliro die PEVi.A 
he amplifier was set on a fau/tk, and the minophone and control box were 
Cd to the navigators tojapaHmvnt. Two ->f thv RCA .-npmrc-fs were aboard 
me to opi rotr the equipment. .Tb- phot was instructed lo fly ar varaou? dss- 
and idmudes frorr; die rihservinK grr.ijiui t.;jrtv. ■■'.■' ": 

r nh the 5Q0~'waU System, .-it was 'found possible to circle she sound objective at 
is' of dne-Haif to w mile and maintain comTfiuous conversation. -Another 
age of the higher power \.cii that -the plant" could stay at a c!i-.Uncf frnjif the 
objective ao that, the interfering; propeller noise was: no problem./ This was 
<> because the lower frequencies oi propejlcr noise (approximately 100 cycles) 
enuated mttth more rapidly thin the frequencies used in the- loud^x' alone. S ys- 
ippro.\ifnatcIy 400 to 4,000), Several iirw& the plane 'passed the observing 
i o -1.0' i, great ,u> twu mi!e> and •• lamed 100 pereem int«'li.gibitity 
the end of the Sr&t day' 5 - tests with the Vio-u ttt A~fn i mt dadit inodifi. a- 
t ere made in the equipment to raise the frequmey respoiis-g cut- off of the 
er in -an ;attfmp! to cure what RGA enginee/; . termed "velocity moduli! ram/" 
'fend* to occur when developmo lu'^b power af low frequencies:' \Uo 
Ity with the dvnomoTor -relays was corrected. - 

!tW-w«U. f'epf.f'ffrf- *nrtflir.4' : n prt! Uli-tfr ■>( ' 






minimum through the use. of the spoiler. board v 
Qnginailv was jnrta.ilpd for protection of -the gu 
Keeping., the loudspeaker in quiet air is one o 
prime (■onwleraiiotis in jpiaWtitedng- thx hu> 
Qpetaiiou uf'ihis typ* of etfutprfirnt. 

It is believed that this unit preterite an ex>; 
b.ilar)L» betwiVu thj might, iiz<-, and pnnei 
sumptioo of the t quipinc m itself and the n- M jh 
' tainted. In 'he ">0(J-wutt systwi the eqiupmen, 
he . rfv.de portable: (two i 00-pound units 1. ivqu:«" 
special mounts, brackets, or openings in the ploo... 
be- quitkly jctii'.oufyj in an emergency, and it.-, j, 
!eqco!v-»n,;rif t arc yri'hin the limitation^ of the pi 
class VPR planes operated by the Coast Guard, 
of the two. units 'pi the equipment - would ^consist < 
speaker and '.'mounting yoke; the second would ! 
compile amplifier with a compartment- for a 
box, inicrophorio and cables, ;.-.;/■ 




over ware , has been converted along with othe 
material to a peace tunc use,. Recently just 0 
Gio'uoc-.fc-s the owner of the. fishing; boat Angir 
fu; a u. 1 surrounded his nm keral nets by shark . 
lent in an attempt: to prevent sharks f rom rippii: 
nets And destroying the fish. .His catch wf '" 
. pounds of mackeral in comparison to his mail 
catches of 5,000 to 2.VO00 pounds proved the 
01 >•)■- exjwra? ent 







Yo facilimn tin following da,}'*, text* cijriiinuetl in 
, the PBYiA radio equipment was Installed in a com- 
- mand -tar. ■ mvA ' by .' the observing party, , I'he plane, 
"■talker" Was vacating -hy^dphones com cc ted to the 
td grig's radio and li .-was', possible' to make direct re- 
quests pertaining to the opv-mtion of the equipment 
and tht manner ot < undurnna 1 he tests. TV '"Talkc!" 




WOLF CAUL 

, .Maybe, there is some basis for oMinu -ships 
after all. One Navy pilot ."owes his life to the 
that a !.-. fs De-filroyer Stopped to look ground 
who whistled, Shot down in dv Hatrle of i.cyto 
often answered directly So the ground via the ••peaker the pilot -pent dw dan cte-dsfmji iUafing- ail.u 

In forma- leaving hjs fib. jacket on the fitrfo.ee- and di\ na? 



system- Resuiis were adjudged excellent, 
. pon obtained was of primary interest ro the engineer* 
■from a design sund point and for use in preparing 



water. To keep warm, and to- keep hu Jtejd 
water, he swam about intmnittcnily dunhg the 



spsTihi rfhons and eloign reftnentcnts. - . ■ - " - T!m '' h '"" r M 'nt«se dte weary pimi. real:; 

: When test; were made using the equipment in a passing destroyer b.ad not -ceo liiiu, hirv. h 
PBM-3S, the results were iimuar to those obtained in . blasts on hit own w histle. The desirover < r 
the PBY5A. it was loond thai the tlubak-nee near picked up the '.carer- logged pilot and !aw-r d.-p 
the mouth of the loudsoeaker eoold he rednoed to a him, none the worse for wear, aboard bis ovs u < ." 
, /.yy ■ • ,", rsya - : : ; :;V". ... ve.o'e-' y ' r'^^iV&Kf^ .'.■.■'a'-'-:'- 
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pound-; complete, ami wirh redesigning is expected to . 

VVr'lUi; i Wit ,:4. ' 

Slow heaving has hen ehirunated and instantane- 
ous response provided in ih»* new transmilcfcr It 
operate-, on the. 'fixed -fommuiuWtion antenna; of the 
aircraft, hm an output of 10 to 13' v.a'i>. and 
! >\vt>xcd from the aircraft's I'i-hvoH batten 

A, single switch automatically .'starts the transmitter, 
(■oanecis tin antenna and perforins all of the oth»3i 
functions necessary to Mijnal trammi-sion, While 
test models' Vv'Pre dChisned to maw^mH thn AB signal", vV'.- 
production models, oh course, y/ili bf v't up 10 
transom SoS. 




t of die Coast Ouard's W^shingtcm Radio Spj - 
oti Laboratory at. Alexandria; Virginia, f,omrs 
airborne ' xmomzur. transmitter deigned to 
e the locating of Aircraft in distress via the 
m-fw'urk .Developed under Coast 'Guard 
-hip on the theory that any impruveniettf in 
of safety (!.•■ wd for jim (his urn^ 

tin u intended to dose the mp caused fcv 
ju- reduction of the 'number, of IFP Radm 
-p'OSls. '.- < • ' . \ •;: 

uj a* die Model RL 226-. \ and designed to 
i tti-oc's '»n the '8280 i<cs band; e\- 

i til models are presently in process 'of test and 
■em in; order, to achieve the greatest ihfl,T at 
] hi fity for field use. ' . .• .'■'',' . . .. 
i the project was initiated - early in lyi : ). 
v. cfi -defined sper ihYatiom were set up which 
not only meet .the ri^id requirements of pci • 
ce. >izt:, and sveiehc but would also standard iz.e-:' 
ivdite the. production proviiremenr process.- 
Vi tequiiement . was ;i conipat'fiH-s;. and light 
\icaf coi^inu ti< ,t. . k.-Mp.n jiili- io th» pio-eoi 
tr smaller, it is behi nd an avnwer to this 



,*. Betiam vtftv -cf cHsetnbh ih'«itig how keying earn is ffi- 
uieruii to Hjo'df gettttolof. ■"■ 




Signal emission fe prbeided by a code yvheoivy hie b 
.transmits an automatically repeated soamnce of a 
fnedetter ..ah st^n ml lowed by SOS and a twenty- 
"»rond dash ■■■ -' 1 * 

A second code -Ahefi for iimiied emergencies, other 
than aerual disinss situations, with' the same se- 
.ijU'mc.ei; : as above except for substitution of a pcedc- 
terrnined' e.iuejgeni.y signal in lieu of SOS. is also 
provided. e ..' / " . : , . • 

•'..' The RL-226- A Contains thret Type 6V6-OT,'G 
yacitir'm tulies:— one .fturetiesning in a Pierce, type 

. oscillator, another serving as a bufiW -doublet, .md Kht 
third employed as y neutralized Class C amj.-tmer. 
Plate and screeo power are ubtaim d from ,m AflK-5 ' - 
niotor jienetaiot . : - 

' *i v * :'sr "' ' ■' • ' .' " : i ■-.■'i'";" '•'-■•'*'» -',[■'-■ :-w 

Constant nipui coha^e , 18 \olM is maintained bv 
a carbon pile vol)a?m roquiatot; lot 'the iiiumm e.cuei- ' 
a for and v.icuuju uJ><- hea'te'rs mi' a ivuivrv voltage 
raim-mif !u to .;f; v<>lts. ' . 

plidied h\ iniorupD't di. piate and 
amplifier. • .^iiioriiatie- key- 



e.'v: 



ing h provided by a keying cam driven by the- motor SWCftESTKO MtlMFICVVItl ON ■ H 

generator, jacks are provided to allow the m. V'ring H- fl« '..2*11*' : - 

of the hiitfer-doubler and amplifier cathr.de cmrrnis. it i? probable that Hydrographh Olh« e f'ti ■ 

•and lo allow tlw yse of a band: key, Jn addition to tio» No 2'Y* i Method* for Locating SuivK-Mf- / 

r,p; f re parts and instruction material, major' compo- ji ri. a on Rubber Raft:-') will be revised m-thf: 

nents of the A are;; ■ ruturc. to include additional inhumation ar.fi . > 

t On. i ! nsmittiog unit complete witi d< • t , tb> ubjert 



racbabl!- due i. .M-nutm?;. 

2. One pilot's control bo?:. • ■ 

?.. Oiifi rr lUimr-iei ' of .suitable i autre complete with, 
sis foot l« s si ..iid plug 

; 4: On?? telegraph key -widi Jiouiiig switch complete 
volh is ?.-".'>- d at.d plus 

3, Two complete jets of vacuum tubes and lamps. 
•' fi Two '.Coast; Guard type IV ; IT'" C.) .j.miIs 
crystal pine: mourned in ^aied i wider.- . 



tV.tth thfj ijjea that it may 1 be of value: to art) 
using the manual as an aid to '"search pnn-edutf" 
iUggiestfd change, is reproduced herewith. Coon 
; oti -this suggestion, as;we!l as on other phases of 1- 
TV; arc in order-' in view of ih. projected vision. \ 
rof-nii should he f;;0> n\Ud die V.I S.-a K 
Agency^ which will make litem available rr> eogc 
Ejfficer? of the Navy IJrparmicul. 

The change -.i.iji.' f - "fi" * J' ! ■ ' 



-i: 



Captain fenm r Ch ' t U - - ■ 
Fofi oi ikt -iro-i:"diUT rota i>r aphic thin of the H yrlf og-fdphit t"Mu e. J' 

?j,ftt*4- tht»> cUar.v? , n i "•..'r,' to tnk« out parae 




. '•;'-%o.. -'*o;-?:'-7;^: 







■ ComfUie <tssimblx >ht»eHu ttMb; v,';. : / 
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and i, pace ';. o'i H. O.- 235 and subsliiot 
following:.- '-"'"- . 

. fa-V ' tfravtr- a-' ve'etor- .reftTesehtijie the -avetmi 
rent >tiu>\i or (in Survival Chart f H O 23,3. p 
pAJ-atgraph 1 ) . 

lb- Foj/ii die end of Ute vector drawn <u (o 
'oft a vector of 'magmtiid'e. .of . the .'ayesag»i' winr. 
rent iu the -oppouw Jtrerium from that calm 
' with the. aid of II. O 233, Tabh- 2. 

' ( Ci From the end of the -yector drawn ih bi 
a vector .-oorrespondirig to; the local wind iimvtVf . 
oire- hon c.dru'iatcd uf"h the aid H H If, i 
From the end of the vector drawn, in ! ; 
a, vector representing the ieev\';iy of die raft 1 , 
235. Plate 11) in .i d.vv.-uv.oKi din-ctio-1 
■ : (t) The vector connecting the original and. 
; : points' of. the - diagram. 'represents- Uie.direc'Ui't. 
amount of drift. 

3. The revised ptocedo i e v a* Uppii-'d tn E%; : 
I on page 7 of H O. 235, is as tollov^ • . ■ 



mm* 




.{.K Av.r. f «i tuo-i.t S27V ai if) -i.j p."? ^ay; , 
£V r --Jrcu>uk'al o( r,vrra,i;c wfmi ■ imi t.f I V' . 

' '' : 5.;5. : 4i> »• c.'.;..' ' '.' "■' ■ ^- ■ . ' : c ■ '.'' : ■; , . : ; „ 

",ic : -.. flvrcacf- ft«0'.. '-af o'ceo«itc ccf':ijU>'iii>iV., .' - ■ ,' 

. Ct3 — \oc»i viind <«,rnm at U ml !'F> *Mri. . 

.1/-'- local tajo-r-n .. ' 5 . .. ; ' : ' 

;- .n;-:--..j t >cwsf ;r.i'r ' m mi. per dof, -. ' : 

: . : i 4jE^piplfa'hifc-'driftV\;256'' u* 27 mi. p" f -;da>- '; : . ;.' ";.'■ V' • 
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•andma can't ssrim! 



vatfon ptcivTi* ifit.w& iO: ym>ck~t>tid-r*fi.W>-, Wh'ert •: 
he 4 $allat i~'jh>ui hjmfelf: ~tr>: the,: ttgs vj the. Hwge.Mgk . 

I.r-i rr hitibit' ifnth-'.red bxtd tifcrd him out of )hs 
I Pyciions Slants, it ftmy floi't been one of the first - 
ji/>!i!< !h?kiand-md»o,rie <««., r of \',nf b-and-tesrur 
\«wvt, 'fj w trttiH vj ikon Mi 00* import ant tie-, 
list always be. pr^s,gn(—rom bhl r vttdvrstimding of 
j to be done b\ all jpGFdVj ii/mcm?'!, 'Keti-ue u 
eaty, often v-\ dtfieuli and so-»refhnes almost 
U 

m. the .skv 

in ' the Bard, bitter realism of tte Battle fot 
' over, 'the ' English ' Channel, the network of 
iinc]-Kf--nic- has beX-n spread, ovrA' most of th< 
For men -tuU l >:o up and down the- land, 
md ewer die sea ," and ^rnetbifig may happen 

one of thrm which ml) if -quire- >var< h and 
operation.-. An Australian merchant crew, ; 
n »l tp rrfl the <o.is f Hi txii jr Aancji 

<t :md i « v- ditching' a. plans' o?r the coast of : 
presr-m onr common- problem— an understand- 
o^'uc, 3nd of search .wd rt'sruc. Theoveo-all 

if rescue is hot the. whimsy of ''pic m the sky. 5 * 
■ result ot .a vast amount of research, planning,. 
r. u;jimng, and accomplishment, And thai 
Only beginning, based on experience gained 
Karri nit n-sru«.. ' 

•cue vitua,tian is aw emergency, hut it requires 
i an emergency measures. 

■ .' ~r-. urh\ requirements have necessarily corj- 
wh irdornutfbii concerning search and rescue, 
'military --ei-vi-. c-,. Now that is past,, and ihe 
.vorldvude net wot k -should be integrated with 
lie f.-mlibe-. Mich as .state paiice forces, huestrv 
. -private and irnnm-Ti-ial ship lines and air 
nd other meant. 6f transportation. It has 'be* ' 
,'runnc'- buf-ines." over tin i\oj|d A fisher- 
><•;(. a bustpn sMitan aboard hi?, private or caw-'. 

! ibne; farmer or trapper in snow -covered ' 
.»* wilds ma\ f-^.iv.- i^cuo. }?j . order to 
r. .n.=.-j- 1 .mv and ah cneiiu.MmHes, beany and 
•<>V with divc-w- nationality-' and go* eminent 

.one prime: requirement ?-<»tahdftfdiaafioD : of 
er,r. methods, and undersfaiiding. 
iarduation of equipment and methods of toe, 
tape* and .droppa'W'e- lifeboats' to survivor .&'§- ' ) 
!• .vices, radio f-mnt'ctKy calk and equipmcm. 
■a:!. calculated to 5..vi : tune as w\tlj as hve«, 
■■rtuv mtaliv cere^uv. This interchahge of 
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,miJ intclligendj through the tianMiiission of informa- 
tion and instruction, And the best medium through, 
which to tramimt i< the mi>don pit tur/'. 



rifXiLISATM^ ■ 

Until the motion picture 
exited with: which 



was invented, t«> rwsw 



jo bndgr tho void between 
iangteges. Giitenfw-rff had (dispensed ndnrinadori 
widely with his wvent'ioti of tlie primmg but 
the 'thoughts "held on the printed pay;e- could be 
understood only if -the radcr was- hmn'li ir with the 
language used iKwc. Thvo the ban ici i.f .laoguago. , 
i«*niainerL ■ . 

Ttie motion picture tore if down, ; destmyed it:. . 
The Chinese peasant, watching a motion ptciuro. - . 
finnt Amenea. with or without ;i « mi.l ir.ni in his ' 
Lift^uage, < ould understand not ou!< h .<> to build 
an airfield but also . I- \ it u. h -.u . kuk! n 
iri aihtirry: • . - '. : ; ; ;.y . . 

d b(v!i in or bad H»eu ;m '. " 



For eveiy person who h 

. '■■^■M'..,' --^Joncr.r.-. cir, he elhx-ted quickly jirplane priOr to World War \l three- pe raOn> had 




r-Yt 



seen a-fid upd. rstood motion pictures! Today, the fig- 
lire is much higher, for die: moiion picture has been 
carried to the <-r.-ds r.l the earth. 

Motion pit turf's are man's imruptivtioci come to' 
life, a vicarious realba.lfon of his inarticulate thoughts 
arsd emotions.: As such; lhe\ are the most powerful'' 
inMrumeN? lor edm&f-ion ever invented. 

Hpvct'vpr, the "sen who first realized th'^'possibHitif.s" 
in motion pictures' wen. satisfied to lor.fiue them to 
the imusri em world, \, l <<-.-f cj.i" ! * fiu.ua a. i .-lurns 
were possible, Pdueatton was- l«-pa.w;'d. wvpi for 
a feu rather feeble- .itte.nipis lo introduce them into 
the td;.{.--.?iiOiV'.il svsir-ni. '.Million* of people .;tttt-r<dcd 
the ..theatres seeking only anpusprdrnt.. 

Education was taking place, by the very nature of 
dn- medium, lor audiences Here seeing what they had 
only heard about, read or imagined before. Such a 
powerful medium of ide;neo.nveyaric.c was bound to 
do much to govern the whole design of American 
and world liv as 



while the printed word remains ahstntrt. 

- Time is :i vital faetnf.ih thi* stands ixiiiadou. 

■cue. go.es on eontinuouslv on laud, sea , ,md mi 
Lives arc being lost every da v because standard 
=.md rescue information ha» not been sufficirtii ; 
tnlnift'd or has- nn't been properly and adc* " 
i'li-,'.' med, A survivor, equipped with even thin 
can devise to protect him until rescue, must kin 
riefht way to use h The crew of a. plane or . 
muse know -tacnl.il d op- ration of j>- ittlnnp cqui 
tind relation to the entire search and rescue m ■ 
anon if the survivor is to be located. Any n 

. , used, to in lot m and instruct ail hands should . 
swiftest available, with the smallest percent; 
-possible error in understanding. . " ■- 

VR4MK(?E1» 

A considerable number of motion pictures To 
tary purposes, have been made and used ..in scan 
rescue training They .were built to specthVatio 




If was nol .until World War ) ! ihat the. necessity lot 
swift and efficient education diverted the motion pic - 
ture to its true. use. The armed forces found m it. 
that dim hut to knowledge ihat man had: always 
sought,. It ha- been possible to n mi i gun crew m 
' hrceomrol. under an efficient mstrucM! m a .matter 
of months. 'Now, with. the motion pnture, it beramr 
possible to train a hundred or a thousand suih gun 
otivs, soil, under an efficient insxructor. s in a matter 
of weeks,' And: the n-yuh wyw simd(»?H jndruedon, 
so that crews. (high t be shifted, idled mto new units; 
sent to new if» n> anywhere m the woild: \ 
: There an- a number i.if • reasons why the- motion 
pKtijrf is an almost perfect mcdi'un i.'i, ..rd standard- 
isation Through its visiialisation it. .becomes -action, 
A gcstiio-, ... la- expression, a panorama of -ca and 
•sky ihuipffC. VVoi'ti- in pamphlets, articles, manual v 
reports, onh ?e/..W Tntcrpceoinon foi itrm mihi 
come- IVotn the -ccucter and; oders wide varian.e fiom 
that desired- ,, Eqmpm.-Yit, method?- of use. fh- ri<dn 
way apd the wrong: way, die good .technique and the : 
bad, when pieced in a morjots picture heroine i\'co]n . 



did an e-.ee!lem job, bonse of them have me 
by-passed by progress, the equipment: shown id 
replaced : the techniques further examined and rt : 
for bettor ones, and trie, concept of search ami 
enlarged. New and moVn detailed method* hav 
devised, and new equipment placed- in use, tec 
instruction. . 

'With due regard for the value of such pi< ttio 
do not inc.! present-dis; pi emotion^- Armec 
hat has. dhappeared as an eh men! to be- cons! 
but a new dep'ivni lias arrived'- -that ot the rivilia 
will, move, by land., sea. or air from where hi 
where he v\ idles to be; : He w fortunate, for nc 
.Will lie. have all of the protection given: the 
iorccs. be will also have working foe him adap'i 
oi wutijtie equipment. Foi instance,, du adai 
nl the fuilitars F,sj>etici.ihlf Raclio Sonobuu;, ro . 
,»ud tvsene is alreadv na progress,. A ]>hotc^i ip 
poei h. being made on its . use; Tminmy. bine ■> 
made m tench mrvivots how and where. to m;-, i 
scan t!" and lesetu- phtnw and ships how hi '< ■- 
Ihtjr ecitiipmeiu to it. * - ': ■ • , - 



R CREATES 

r the stress of wartime conditions when thou- 
>f motion pictures had to be made, it was 
y that black-and-white suffice. Color takes a 
>re time, a little more care in photography and 
ng. The result, however, is always worth while 
is in color. This particularly applies to search 
zue. 

)ment used in search and rescue is often manu- 
1 in color to give increased visibility. Smoke 
id signal lights, parachutes, lifevests and rafts, 
:ation suits, all give more dependable results 
sing color. For this reason, it is important 
y be represented correctly by shooting them in 

r factors are concerned when photographed in 
colors. A blue sky or a blue ocean is much 
rifying in color than in black and white, 
►wells and surface waves have a more definite 
, important to search planes, when photo- 
1 in color. Distance can be more precisely 
:d because of contrasting shades, 
snce reaction is important. Whether the film 
mative or for training, such reaction is more 
when color is used, for the eyes see normally 
r and must translate black and white if it is 
i. Less distraction occurs for this reason, and 
id is free to concentrate on the content of the 
;. Less eye-fatigue occurs, also, and the 
e does not drowse off. 

industry and the public have become color- 
is. One of the large airlines has recently an- 
i plans for screening pictures in color aboard 
;s on over-sea hops. 

fDMA CAN'T SWIM 

; military establishments will always require a 
work of search and rescue operations for the 
:s of the world, it is in the new field of corn- 
aviation and ship travel that the service must 
rated. Abandoning a ship at sea or ditching 
filled with civilian passengers of all ages and 
:es requires a maximum of safety factors. And 
kbottom, hardboiled, minimum of all mini- 
1 safety requires that information and training 
i the passengers as well as the crew on what to 
come a successful survivor, 
ssume that accidents will no longer occur is 
le that Grandma can swim. The best answer 
iroblems of search and rescue lie in the word 
on. But the elements cannot be controlled, 



and if they act up enough someone will have to order 
a ship abandoned or a plane ditched. That will pose 
a problem demanding the right answer. 

Suppose you, as head of public relations for some 
commercial airline flying scheduled oversea hops, 
found that public safety required the indoctrination of 
passengers as well as crew in safety and rescue opera- 
tions. Your passengers cannot be hand-picked for 
age, physical condition, intelligence. You take them 
as they come, as they buy their tickets. Grandma, 
who never has been aboard a plane in her life, decides 
to buy one of your tickets to visit Paris. " 

Immediately it becomes your responsibility to ex- 
plain to Grandma, a slightly unusual character, per- 
haps, but a passenger-to-be on one of your planes, 
just what happens and what she must do if the plane 
ditches out there in the Atlantic. And you have to 
do it without scaring the daylight out of Grandma. 

You aren't going to interest her much by handing 
her a neat little pamphlet when she buys her ticket, 
expecting her to concentrate on the illustrations 
showing how to wear a life-jacket and climb aboard 
a liferaft. Probably you'll get the ticket and the 
pamphlet back in the first mail. Grandma has had 
time to change her mind. 

Handing her the pamphlet as she boards the plane 
won't help much, either. As for a ten-minute brief- 
ing before she boards the plane — well, you know she's 
in a dither, even if she doesn't. 

Grandma still remains your responsibility, as do the 
other passengers. If she and they have to hit the 
water, there should be a visual picture in their minds 
of what the circumstances may be and what they are 
to do about it. A motion picture could present that, 
and it should be screened for them after the plane 
takes off for they are then a part of an existing situa- 
tion. It can't happen to them, of course, but just in 
case it does. . . . 

Search and rescue demands experimentation, study, 
training with the newest equipment, the latest 
methods. In its very nature it must be progressive. 

It is the motion picture that can match strides with 
it, record it, and present its accomplishments. 



The Army-Navy-CCA Manual of Standards for the control 
of instrument flight rule traffic — Section IV of which was 
published in the November, 1945 issue of the Bulletin — 
has received the approval of Army Air Forces, Navy, Coast 
Guard, and the Civil Aeronautics Authority. The Manual 
is now being printed and will receive standard distribution 
as soon as available. 
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► ► ► kytoons 

Fickle wind ...... , the, meteOrulogiKi knows & 

iw.wm-i.hi: '-£vi!or knows the consequences. He ha*, 
■■■' r'h,-' irtiid in stretj w that topsails were full :md 



nl., ..11* f 



seer, the wind »n strata so. mat topsails 
drawing, while m:n"jis«iK (Japped aimlessly- He; has 
seen '.winds w strong that he ha? -had to shorten sail 
only to find himself becalmed .a few momce,"-' inter 
He has seen winds eonift in ensi- .mil iwuis d. tough 
cidit pmrm. of tile compass all vvittiin t i few minutes, 
Jfc 1 1U , s c-.-i( sales and ruhuc w itlnn an hour m w of 

d.mn- to master. 

•.;Emet^f»vy radio antennas, meteorological . quip- 
merit, cameras and. instruments of all sorts' must, for ' 
various rniiitJiv and scientific purines, be carried ml-"i 
the nir, Fo)iner1y, a kite has been used hi strum* 
wind., a (..nlonfi in light winds When the wmd is 
strung nHe fjiosneni, lignt ?h'e next, neither kite not bal- 
loon b saddacton but, v .■ordinjj to it*, immuh.ctmor. 
the Kvtuon h. ,7- its nam' implies, u < .unhimnion loir 
and balloon wloeh iy.Ws op and st:»v* up. U J the wind 
do; what it may. '. 

This lute-balloon comes rompleteiy cm^sed in a H 
inch package and ran be inflated either with tanked ' 
hvd ioy.ru 01 with hfiiur i or with hydrogen y,ener.nof 
M-315 <U. S. Signal Corp- number) Imtru. tens 
call foe d'-w upiahon (a period of about five minutes) ; , 
■md {put!: i\d\)c- " r -hould be 'avoided. Ti.-.lav ,; '. 
tieuy of the avion u mii ; ; eomliincd w.uh "the volume : 
itareav allovxfd hv the d''xltig vsii'L' 'onu- sl-ra«d aid 
the Kytoon in Putins Ijrqt tcmt?"idtu>-e m altitude 
changes. H gas is unavailable tor re-mfknm.y the 
ion>.,u, -n iti.n !•<■ usee ! t. i hldalt s til- can be 
done vert' sun plv by means of die inflating no^Ie fur- 
m.j-d with the Kytooo which screws onto the life- 
ndl pump. '. ' '; / . V ; . .. .. • 

' Test dvth furnished by the matlldm tnrcr show that 
the it-tieth of time the Kvtoon will futKt^n as a balloon 



fusion rate is a grams per houj the Kytoon will 
injur to iiitirtion :is a l.vlloon and be capable u 
trig the tiyiiig cord in adl air for a period of 72 I 
• Hitf«e figures assume -absolutely still cm and m 
Mi si is iaimed ihs K\t.o. n I 
longer life than 72 hour'., y 

: The question namrally arises as' to ■■What hap pi 
the Kytoon in the rain. Unofficial tests by the u 
facturer show tSiat aithouyh tbc tree lift n jippre< 
reduced by rain, it o>io?os itself way quick K . a 
there is am wind at aik that wind wtil more 
compensate fdr the loss in iter lire, caused by lin- 
ing of the fabric <'%><• ifg. . •', 

These same te„sh: ,'how a pyll on the Hying jira 
lis less than that exerted by 'either a kite f»t 
of cqn.il lifting force ai the same wind velocities 
that the Kytoon h also extremely flexible add w 
at ari excelli-nt .ingle r-ven wjicn its free lift is nej;ti 
■When Lh. j Ky'tooh flies as a kite, it has the'advji 
of hi incr adi •launchincf. Even if it has only •■> 
bee lift to; set 2a tee t of .line -into the air, it is ih 
•etr th.it eomm and cannot he. obtained when ,i 
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Af .'(/■>. Ivnfw shmns bvliofln f7U(i.-f'ii>4 ft) the ffyinif !>n 
l fi<ma f ! >r*ifiV" *f«fi> ii/, ttf u-n-/\ »j, lAotf : : : ■ 



; :S« 



■.throu 





mm 



»<. V." '• • 



ebntrolied by the rate oi dirfnsiori of bydioeeri ■ . '"'ffitH 
-.n K h the him of its balloon bladder-. If thb clib, . " # * 
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• ► WHAT FIRE IS, Fire is. a chemical rc- 
kfiOMri as • ombusn'im. In Oider that combus- 
•'V.takc place... three- things- are nectary, fu.-l.- 
jiicl h'-,a. 'Th*;- hf,-at rK.revar, for racist, fires 




rLfc ^ 



i-voosed to action of the tire, may be removed iroru 
the fui l-wuratf d aiea. : >, . ' 

Reduction of. temperature or cooling can be ac ~ 

cornpjished by th(j application of a substance; ■ which ■ 

.absorb?., hi -at. . Water i.s. most commonly used, for tim 

purpose. It absorb,* heat, fust, in feeing «i*scd to its 

boiliiig And, wontl. in being Uimcd from br;il~ 

irse water into st.cam,- ' The heat thus absorb-d >•> 
tnanclr w.ll o^c to ex.nt if any one of it, three ^ froo , lhe fi)t , ;md R , doc ^ it5 t ,. 1Iip , raUlr{ . at> 

|#»uved. A Hrc. Will cease i6 «,>t.it any one !; „ rd;nely Am , tIi( , r , uhs tanee- used for this purpose 

hre, ,n„,i».. C n. j.aru removed. Heat ma? Jh carb „ n rti(V4|dr whi , fi a ,v,,, r h, beat when its 

ane.cd uv cooling; oxvgen wy be eliminated by. Jjpr ^ u „ , ■ !o%wctn .. d f(oftl :iln „ n ,. (j0f) |lDtind , per 

ng. au- ; fu«l may f^ chmtnatcd by moving it; , fjUar , ; , 1f -, , v .,, f , iv . >1 , ^m.v iu «- 

ash do- hQ.hijru; all three ol the* method are 1, (lv . f, ofl1 ,-yiindr^ ' 

ne I >, or jt, combination. 



imui an externa) -otnre. aithou»h in son if cases 
or self -induced b>--'.spor«an«ouj» ignition; , • 
e may !xe represented as consiKtrng of a in *ngle 
ed of .the- three neteisary elements, fuel; oxygen. 
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eiiinimition of fuel is sometimes >';ivik- aicom- 
'.vhen the fuef coitMsts of a vajV*, Volatile 
niav be tlu sources oi -MC.U vapois and removal 
h'imds refoovts the- eonnrmal somce of ca^ 
■t i-!',n- ijit4,. .-a the pMnt of origin, FlU-I 
din-etb o-mwed {roin tj».- hie or the ob'^a : ■ 

■ , . ; , - - ' ! ' 5 v^-*vs> " IJSS^i I iW«f'iW'-v ^ 

m Gov .git- ■i»i^S®^-.,. '.-- : .- 




The exclusion .of oxygen from a firf mkv iv ut« 
comphshcd by covering thr fir* - - a& with flirt foam. 
Of a w bianki-f -no that the air tan not'' ie.it h it 
Owi-tTi m., afio be eliminated by siuTOu'nding the 
fin- w.iih rnotht-i- g^ \simh it heavier than sis, 
dhpfji*':. ->i fumi the -r'ii. oF 'the fife . Examples of 
this .tie the; use 'nf iarb'>n dioxide; gas and cashon . 
tetrachloride . Tin: application . of these extinguish- 
ing agents excludes air from the hie and, in doing, 
so- removes, the oxygen necessary for combustion,- : 

«AS«uiVC AS A FttiE MtAZMW 

Successor disaster in crash fire fighting may be db 
reetiy attributable to a. fire fighter's knowledge, or: ig- 
norance of die basic r hararseristics. of gasoline, Study 
of its properties b essential io skillful operations in 
crash fire fighting. ■ 
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Contrary to pievalem popular opuboii, ayiauoTt 
grade- d! hip octane gasoline n.tt) ratings of about 
ififl. do nor preterit K»tv.t<»r-f»f hazards than those of 
jiit.nnottVi grade , -villi a niuitg oi -ahour V3 At - 
tu.al.ly., )£utO»nohve grades ha ve a dightlyh.ejur volatil- 
ity, and ate therefore more riaogyraio , but foj prat tical 
considefutiovcs. gasolines,. of any* octane miirip wnhin 
the autoraodve ot svi,iti«>n ran-je t horn about 70 to 
100) pidec-t idi-titii at )•'" o pin- -s.on (..I'.j.i.oi!). y 



he used in corubatjiig gasoline fires. For twdoij'.: 
confined areas CO, gas may he ujed to displace 
gen. , Fog/may; be u*ed to fedsace ttaiiperatrtfe. ' 
?ourf«' of ga«.»)irir- vapors may he eliminated , hy 
ing fuel supply valves oi hy physically blowing" 
gasOStnc h v high pressure vcater blast. Gen" 
sotMkinq any one ot die methods, if properly exee 
. 7 may be effective. But:- under specific t hcunisi. 
eonytd«ing she form- 'of the. hazard,-, externa! <' 
tioris and equipiiicnt available, some. »3ne or nit 

dies< method, 5 - oj imack will be fdund it-o t prai 

'-;,: "'--sc ■ . ■'; ,';/■ ... % • y ■ ■ ■ : ' ■'::"-:> 

. . <i'.a»oiine is a liquid H'hich is ( ousi.mtb ovap ny 
•' ' hh* -fat-ng g.jsoHne vapors at ail ordinary icmpera 
-'•Th>se vapors ir.erejwe in vohpne as the temper 
.rises'. ' : . -'.' ■ /■'.■ , y, . ■ 

When a small -rjuantity of gosolint* vapoi (be 
1 and h per cent by volume > niived with a 
quantity uf aw (99 to 94 pea cent, bv volume 
result is a toinhuytible un'xtupe which will bu 
■■-sjilode b- ignited. U. a snrallt r. quantity "oi ga 
. vapor (jess than I per. cent by volume i - > . 
sjugritity (ov'er b per c;t:rit by A-ohnne) b .mixed ». 
lespectivcly huge; or smaller volume- of air. II 
subing jnixfun- will be resj-icctivt'lv too "ican" i 
"n h" rn ritbe-f burn or explode ii igmc d 
- ' A "»park set off bt-r^ ani the surf ,i>.i of liquid. 
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line will not ignite it. To deniorrsiratc thi-se fa 
a labojatory, a glass cylinder half luil ot gasolui! 
fie set 'jty siO thai an ''tgnitifig degice .such ,i. i> 
.plug may be Men thoH/gb the transpaigcH 
b fen a -.libmecg/d spark plug u -o.trked (o fl iu:n' 
it will produce tie elb'ct if this device is tain 
"wards tt'iiif tin -paruug puinf b just cie.tr : 
jiquid: there is no action because the vapoi-aii 
ture just above: the surface h loo rich in gasoline • 




If it 



hhC\H vlisuncc ,,'iu'iv 



Uiidev certain venditions all three methods of e.x- 



siif face' a point i< fgacift'd: wiiere the 'vapot'-a'n «n 
is within the rl)mmab!e limi ts (. i to 6 per .y. a! - 
vapor hv volume K At this point mmbon of die 



lingiiishineot of fire, or any combination thereof, ma>- hoc hdo- pla. e. ll the Umne is then eStingufrhr 

■'■' v:-e s- ', -yi-g-b? es'Syy''. : -•'■.:. -.'■■. :''.*" <■• yb^'^'^'S's.-*;:^^ --.y ,::e''..e :::;.y,v.;y-;- v;;.: : .^y;;;?;; 
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tiji£ <Ww(* Ijvfd at greater distance above-; thr; 
; -ohkh original iqniti-.n <■• < urtrd, thfrr will 
- ho tvru'ition The mtNture has been diluted 
i-'gt \tiluTfn: Of air surrounding thr spark plug,. 
It r< t»a lean ir) ^asolirK vapor lr. Minpori 

■Hon: . 

"' \ Y".v •.' ' ' • V'W*'. ■'- W ■'" ' K Vs':-; 

practical >*U of titix property of gasoline is. 
rc fuli or iv„iriy fuli gasoline tanks ^.uV uwi 
.-«»<• p die liquid d-'eh si (II not burn while the 
ace i'mmedialdy abovis the liquid is; so rich In 

• vapors that ignition will not occur, 
sc. gasoline .'tank is emptied, die -vent opening 
ontside air tb.'be drawn into the tank .'.to occupy 

If H by the outfiowing-gasoiinr*. Sufficient 
i«>w br .dravvn into die tank to form a cmn- 
mt^ure with dif s.cW«ru vapor? normally 
hv evaporation from the liquid nirlV.ee. A 
dm condition is J potential ha?&T<i 
t tank is not emptied but remains pat dally 
dditjonal gasoline vapors constande idven off.; 
ga«solin.g will accumulate, displacing the leaner 
iir mixture and forcing it out as a gas through 
t j ))[>(•', meanwhile enriching; the vapor-air mix- 
thfn die tank. Finally the point is reached at 
tftt- mixture is too rich to support combustion. 
»n then no hazard within the tank unless addi-.. 
air is .sdmif tc-d. tiurmg the enrichment ft* 
stinv by normal evaporation 1 within the tank- 
dbli mixtures <>] gasoline vdpm 'and ,\<s inaf he 
»eJ through' die vent. This, saute, londitmn 

• { the tank w filled with gasoline The inrush- 
.id displaces the rich vapor m die -tank and 
t out c-f die- vent. This mixture may be haa- 

?f i»M-!tf>d-.rf or beyond the vent opening, it 
co. inmg bsck to die vent opening. Under the 
.iativc, described/ the flaine will not ordinarily.'- 
vaik vuthm the vent tuhe info the lank, and 
idiment >« simple at the vent openly/ -'- 
ndiriom are reversed and g- rt >oiirit >s •o.bhdcnMJ 
•it- tank with, combustible easoimc capm-an 
•'• 'existing '-outside, in the vent, and wtjhitt 'he, 
•tion ■of the "tank ibelh any ignition occuring 



_ uniform mixture of ga>olu>t vap'T and air. , if the, 
nuXtunj is withm die combustible limits, aj is fre- 
qm-ndy the ease in nearly empty tanks, n may provide 
conditions -id pal (or.an explosion, Smtll qnantitii.s of 
««(W;nr in Htath' r*mpt\ tank:-. *>tu\ be. ffii mow h>izatd- 
out 'then many gaitons in pr^pf-rh ve^ihUl tanks. 

An explosion is simply an extremely rapid burning 
Gasolme vapor-air mixtures intra 'by spread of the 
ilautv to unburned portions of die mixtures:. Near the 
uppex "rich" and me lower or "kan" limits of com- 
bustible mixtures die Uame spreads at relatively low 
. speed.. Above or below these limits the .flames is not 
transmitted at a'lj: i. >■.. the mixture will not hurm 
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Gasoline fieoifrjd 
irom q t-inK by 
-ivaie.r inc'r eases 
the hazard: 




Bct'ACt-ii die ; ejureme limits which, will Support cpmbus- 
liarf.; there -is a • proportion: w i m h most rapsdiy trans- 
mits -the flame thioughout. the mixture. When the 
mixture' b, near this propottion and other conditions: 
are favorable, a flame h carried throughout the rnix- 



il through any booma] 01 t \terrt.d source of.; 
toe femperuture of a g.T-fmpe vapor-uir mixture, -w 
thy Ihunmable htuixs b raised t« it:, ignition fern; 
t»ir.\ burning o/ explosion. wiHerou-. v ." : ". 

Heat fclt'asfcl. by die burning or vapoii/ed g.i- 
«nd .or is- intt ft-if. Heavier oils may have greater 
producing propt-ihes but are much more diflb i . 
; lyuif r* than gasoline. When t heavier hihriea th 
is eonthioed with gasoline, as frequemh Oicuis lr 
plane fees, the gasoline serves to provide ignifipn 
raises the temperatu re of the oil to ignition j. 
The rc.fe) ting fire, of the; combined sUbstatiC-es pins, 
a source of extreme heat, making eflccine. di. 
iYrt-fiqhtmg r.jieratioiis'diffii-uJt.. 




;.;, ChWilhiK liquid is fighter than- water (about h 

■ fourth 5 , of >.hc weight 'of a siraikx volume- of \v£- 

■Gasoline. vapai Consequently it will float on the surfs ct- of v' 

u *«*>-- This property b danperoiw when, comb*! sine sp. 

m »» _ *. , ;■; ;• ■-■ ■:• ■ T " 

' ,c ; hfs with some water streams.. ' Heai'V ■sttealns or 
follows grounti .-■■.■■■ ■ . .-. ., . r ■ 

or iiaoK quantities of water, when applied to gaioS<!»; 
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'mm 

warer, often. reigniting over a mn eh -larger .<< a 
orhinafly fxas^d. Gasoline' firei spread in ihi* 
nttr ma 1 , n.v. >iv=; adiacent • on Dixook". 



Water flooded into otmteiners of gasoliiH may- 
the level of theVburmng "g?asoLrpe_, which wmabb, 
>U!itU floating upon the Ti-fei; w.m-f smb... 
tnaliy -spilling and -spreading the 'fee. On the 
hand, this property of cr.-^obne nruv lie ttfeini! 
tun- almost imtantaneoibly If iherei* much mixture- -P 1 *^ » « > « ai « »vpr * of fees. When the bol^ 
present in this proportion, there is a trcmwidnu-. pm- g^oline tank is leaking and on fire, .water m 
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t onjsbmi. ruptuj^v n- ' *-•!". nine Avail: 

wpi^wn. /fcr-nior, Mo^vg^/y ,Wine ea/;u/ „ ir^'OC will flow itw, the leak and Ih, . 

&4r : paxM«U*h$b>00h^ n-ydtfc hre wdl be«tt ofl, - 

•^'.i.v/>pm»#*-i .nf^e ;ef v <i>i <■/ i«nip;- : d,. ■ _ s , i „,. r „_„ es ,; : ." ' ,. ; .- : 

c-'j-.-r- ,- --'; '■-.„-.-.;.- M-it9t*l^%mMtK»: ; -y ... 

'ifjfX1TM0.il- . OF ■i»A*!0ltXili -. *. fs a gawlinc fire is evimgui-hed luo niv t.nte 

: The ignition temperature at which a .flammable gasoHne p.resent: vapors will rise from tin tton 

mis-tmv ol <i;t-obJV. v-apur .md air w ill ignite, h i< hv liqm-1 vill float i'\po-vd Upon thi mj- fa, e 

tieelv k'W (jthrnit r )d() e F. ; and .this fact, ebupied' with ponded waicr which remains fro/n. the fiir-m 

die constant . evaporation of gasoime «,t. ordinary t«m- - ■■opemnom. Thb yurfaee gasoline w i.-.idt^ i ? 

penvt.ures and ImA proportj.-n of \apox rntxtvre I'm tone am ■ ojicn. Hanie or from heated ■'objev'fo -. 

(cu?ihmrion are the .Patnre/ wht<-!> mndr» this im i ahie>wh >)Oi a. Inalh 1 iinnm> m>. K • - ■ 

„ .-•.!<-:-. .4 ;w . t i •.>.,'/■/■/" m .»,, . " • ' •!■■""!. tt» (gnhe gav-finey K>'mi.iH<'iif v' 



dangerous in gasoline .fire fi eh tint; . The (jack*; 
may occur dut mg progress of i fire behind fire 
in areas. in which exttnguisbnieTit -w^x thought 
impiete, or they Kiay ocriif at any ptyot folW- 
lplete extinguishment of nn entire area. 

*rrsr **te fiJtATisn * 1*0$ GA&itLiSto 

•■ gasoline will float upon the ^uriare of water, 
■ npli»V'd lor fit's ■ fighting will,, if properly up- 
lout upon the surtare of gasoline. It is this 
v oi toim whvh rentiers it. effective u> blanket- 
gyscUnc surtact. It reduces or eliminates the 
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will slowly diffuse with the air. until "a flammable mix- 
ture exists over a considerably increased area- This 
mc'rpas*? the pojisibiiitv -.'f ieniti'Xi resulting in burn- 
. ing or mpiosioo. The forger the quantity of diffused 
mixture within the flammable limits', tire larger the 
resultant fire or explosion will be if tin- mixture gets 
ign fed 

:' A flarne h.^ beet i reported to have tfiivded l6!2 feet 
along die path of gasoline vapors, returning to the 
jouixe of ga oltne and Arm ting it. For this reason 
spills or discharger, horn g.n sob ne. tanks or tank wagons 
must be regarded as potential hazards and steps taken 
to prevent their spread, accumulation, in low areas, 
and ignition through accidental causes.' 



,' VAsjViV:^.,^.-:':' 



' aporizau.ifi ■>( tlie gasoline. At the <:«rM<? inue 
£l«*s oxygen from L'ornhiiso on taking .pface St the 

Foam ts largely water , It piiisi haw suft> 
r or gas in the form of bubble's to render the 
[).;-- fishier, than tire gasoline so that it will 
am the gasoline surface..': If too "wet" \ foam 
flotation, is difficult be- -a use if weight tends" 
the foam bt Ion the ga> 4ine surface C«*rf 
; u?s;d to float .foatp gently 'upon the -gasoline 

Excessive force' of impact breaks up the 
Slowing the water within the mix to re to sepa • 
j >mfc to the bottom through the gasnlme 

; : - ;: ;'■ : ;-/*> v '-'j,,' :,'•.' /: ' . : : : > .' C ■ ' : - \ ' 

f*3P VAPORS 
bfie vapor is heavier than air and consequently 
iowly downward to. ground level; or- any lower 
it spread* cut and follows the surface to low 
flowing in the -a me manner as a liquid, 
ilations of vapor will spread over ,i bat sun- 
ow downstairs or drop through ppt;nju,igs in 
t- or crevices in the ground.. These v*apor$ ; 
fi mix with tJit- air, but if not affet ud by drafts- 
<y t« mam u- Sow s.pdfe i'ff-a comtn< .jble iuifc 
ik of die vapors in such low spots 01 flowing 
ie. trrotii.d may be too rich to huVn ^ hen first 
! However, there will :.jw.-os hi m. the inner 
of the tieh miuiire a part of the vapor v-hieh 
Cd .vi-tth sufficient fih; to .be' within the i ombtji. 
explp^jve ;gasoline vapbi-asr- mixture lini'it-fcv 



; : Gaw'tttf etpjndx wjfh ■ems>rrature ri<c in the same 
manner as water . fls increase m vtilurnr ts about . 6 

. per cent lor twh-iUW. 1'', rise in iempemline .. If a 
tank i« filfc-d to tin- «>v»nflow pt»iin with cool gasoline,, 
and the tank k placed in the sfin, adjacent to a fire, or 
t« irtv -.uiiM of br it u\|i,iiw,.i; .ij dit gasoline will 
occur As the temperature tises, the volume of the 
gasoline expands and drives' me surplus liquid out 

• through the filler, ovetffow, or vent tubes. If for any 
reason, vent or overflow tubes become clogged, ex- 
cessive temperature me,; as by exposure to a nearby 
fire, mav pmduee expansion of the liquid sufficient to 
rupture tanks. Such tank rupturts- mus? not be con- 
futed- with ruptures, caused by the Ournmg ur the ex- 
plo'd<iu..cif gaaolino through .ignition: '• 

Th- rupture of a tank caused by the expansion, oi 
ga»oiine Uxmt heal may be followed by the b&riringv 
or the exp'ouvyi of the waKJuic reieased. In «'bi ; vase 
it is the rupture which makes- the fire or explosion 
possible father . thi.m the lu e oi explosion b'mig the 
cause o> the rupture. 7Vre danert -of tank mptnrn 
front the expansion of yasdint can be prn-arsied by the 

' •:/»i:J' tt'iftihg id ihr ,;*lfitos ir.vl 'u~jcn.es a. f.i, :..■?};,-',, 
This will absorb heal and. protect (If gawhn" ft.om a 
great tttnpentlx.* >: -rm,. ■ .-;..c- i'-" ' *.. .;.; :: ..:'/ 
Wat Di ttarim > 7 \i ' 1.6. 
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iic urp pi; ol rtdequaic amounts ol drinking 
wan; for act u pants f>J life rafts on the' op™ sea 
has IfiRg. beerr* )?iTil?feni in' the AAF, RtfquireniCrits 
nnginally wero c';tabiisbed as I pint per man per day, , 
but tocritf invcsfjgatjnns by the; Office of Scientific Ri*- 
Sf'itrch and Development have -bowm tiiJt figOre" to 
ij>e" .«ia46quate and have established the retirements 
its "replace total fluid Joss at various u-joperatures 
(table) .' These ivquiomcnis Arc comparatively high 
..estimates- hem& < .dt ui.-ttd on the ba*>is ; of acluhl 
replacement f.f trjnumuin water loss under nit raff 
oranditloiii-e .Activity , exposure to die sun, and vomit- 
ing rut i'.i. (<•••>■ winch would uu'ivrise warej j. v : 
do ft k hi of perspiration may be achieved through 
uiaetmtyv. !->«• caloric die!, ihe provision of d^cle. 
nod the. -wearing of lod.t> net with sea water during 
die time the sun J<. out 

lii attempting ' ir>' bu nidi occupants of life rjf f-v ' 
"with more hear]', Kt;-f;m>t' ••Uj>pji''s ot drinking water, 
' trkrAAr has investigated two H'oh--pXpeYi&ibie sources; 
tbi i-'.m catching HtV. fJt paalin and the solar sti.il 
and nn spendable source, on -jpparjtu" for the r-hetn- 
tcal -removal of -;slt from ^ea water, 

/ . . 'v.'/vv-; 



MFB ft jf.FT MVtlS. 

the standard AAF Isfr -aft pmh'n. vWth an area of 
77 square feet, -'at, be vnihzed to .collect rain v.aiei 



the. paulin counts, of 4 pk^ic bags with a total C 
iiv of 5 galloas The pauhn is stretched o 
: occupants of the raft to iyich a manner that the c< 
at one end .are closer together ■-.than . those .at. the 
ihorehy permitting aeeiHte.sIaieti rain w.uei u 
into , the storage container . Placing a, weight/ 
Mttora of the paulin aids.in producing the dejirei 
nel ariangcuivm* ' ■ . 

7 be quantity ai usable ramta!) varies roiiMch 
with- the : frequency of storms, the character t 

rainfall, the wind, die sfchj of /he uft\ , 

and iiv- race of w;iw-r i nnsumptjon- The bv ; , 
of rainfall, rather rhari the total ramfail, is imp* 
. as a Ibnitijs^ factor in the use of rain, as a sou" 
drinking water. Assuming a >t) percent collect 
the TP. in fa Si Cm a 77, square .foot area, tht 0 , 
storage 'capacity can .be filled- horn individual ;? 
in an of rriod*-rate tamfaU !reqnt-n< \ bVc.i 
the bunted storage capacity, the raw* may 
grouped that not all '■the sterrr. will he useful: 
allow for loss due to this factor and id 'the yatiat 
rate of coroiimpnon, thf nmoutu of veafet 
might be collected if stofms were properly -distn. 
is considered reduced by 25 p [,() per i depe 
on the temperature. : Difference i.n ..pe^cemar 
ductioti e, b.tu'd on the, greater ra«e : of water ton; 
tton at hitrher ternperatures. 
: Chart* were" prepared showing the peseeef: 
' /,: ; '■ ... . .■ ■ v : '-. .: - ".- •'. .. . 



Equiomcnt bsued for water storage in connection with 

drinking water suppiu on the life rait 
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maud tcMs. The .cm. of type LL-2 shll; will eh'miuam 
almost all the area yielding ^0 to "•!) per cem -if w- 
quimrmnrs changing them to .the 50 fo 80 per -em 
range, and also will increase the area yielding feO to 
MO per eetil of reqmrviru'TiU. In general, use of 
IX 2 .ml will raise the. percentage in figure ■? hv If* 
to 20 per cent. 

■ Acklii-ivm.il equipment lot a ^'uppjomerttao Supply, 
in the f vent thai the '-olar still does not provide Mifh- 
cieo't water 5s available in the form of .6 Sea 'Water. 
Desalting .-Kits, Type jj -3. new standard "quipmcnr 
for multiplaee rafts>... The kit Weights 22 ounces .and 
its dimensions art ~> hv ■) hv 1 V< int he- fc.;.c )■ of the«.i- 
kir- loiinin ft briquets J -i ivmipitrmng ggera, and, 
a processing h t ,«, The individual h-mme; weigh* 2-Vt 
nuvwe- and mc;cmm ?•'/■> h\ i 'A by <' 0 inches. Each 
kit can produce VV'i pints of drinking water. The 
purpose of the .kits is >n provide a source of drinking 
water independent of £ limatic cortdi tiorK. This source 
should be used only if conditions- are such that neither 
the Stills nor the rain Catch inst pan J in can be used.. 
Under these rircumt.tmves, the drinking Water: allow- 
ance should be reduced to not snore than .1 pint per 
man per day. ■ 

The chemical prineipie involved in she desalting 
process is the reaction between the -aher zeolite of the. 
briquet, and «e*him* chloride: Silver chloride ami so- 
dium zeolite, both insoluble, an; the products of the 
reaction.; full dnvcr.oTis for use arc included with 
the kit. The processing hag filled with sea watej 
, up to a marked lire- and the biiqw! dropped in. The 
bag is kepi in motion for an hpur a . allowing the briquet 
to break up and uneratt with the sa.lt of the sea water. 
Desalted waser passes through a filter in the bottom 
ol the bag. bom which u .may be consumed, direcily 
or squeezed into a \tnragr bat- ■ ' - 

.-- :P'^:: : :'ir^cd:.':'l^ ^.-:V;vV';Vav:' 'C-^C-/: ', : >'.:C;,e,;;; V:. v t"V.', ■■y : :^'±^A?fl<!ffi^ 

■ An examination of the charts of water supply leads 
to the conclusion that, m laigc AKt] important arteis. 
of ocean;, rain alone wifl provide little of no drinking 
water. It is obvious that the type .LT-1 solar stilH 
will t otivtinm a prat advance. toward the solution of 
the profiler n of watei stippfy •>" the !>.<•;. n- If may 
be -»»rn ludtd thai the IX ) still provides U'Mo 2T) 
per cent of the. bare tuamt.-D.aiHi water reqijirc-sjenrs, 
Io mm.* of quantities <hi.s ineani fhat. o ith what 
rain, is availablcv ft is probabSeThat ihe svater supply 
will nowhere be less than 5 pints of -water per day per 



faft. In most area? 'the mpply will be 8 to 16 
pet day f 50 to HO per 1 1 ut ol dre requirements 
men). In many iress, a* Hindi as R0 t« II 

, cent of the fcquired water sbcfuld be -vailabU ■ 
use, of type M. 2 '.iills will prcvide onesp.»n 
hrgcr quandtics. 
' The t'uoe.hmons are based, of- necessity, on • h 

■ logic averages, The -did! pi the. user, the at 
ajid character of wind and rainiail. and unaye 
mixing, of rain with r.ea water due to sphtfhm 

. cause variations jit the taleidatidm. . 

It i,s the role of the «a water desabmg kits to 
pensate for deviations and errors m, pwjdint 
pigmentary drinking water when the, ooneKp- i 
sources, are inadequate: 'The kits can be ;>wd 
almost any conditions in ■ -which the \um*-c*' Jn 
need both hands to hold on to the raft. A h 
\ufefv factcn Hes io the imp'rpvisat'mn-.oi i.iin 
storage in excess of the j-g.iHon capjeit* furti. 
3ft Spite* of their irtaCi'uracies. the charts are 
a bad' - for prediction; of flit- i-ype and quant 
equipment whteh shot dri be , u'r-ed : ? f^|:?| 
The ideal 'solution; to . the Water supply pi 
would be the development ui' a nor" xpendahk 
of, drinking water, yielding ads^iuate wsje? unil-r 
ticaliy all cliniatic. eond.idons An 'alternative 
tion would be a snecializ^d nonexpendable 
winch could bd used under conditions of olxm-ur 
and no rain to supplement sofar stilk and raul -ca 
facilities.' 




tion is in dghf at present^ nor will anv grCaa n. 
in drinking water supply be praawal .miiior 
. incfeftssing the we Or iiu»tih»*r of type J I. 1 or 
CstilK. This a due- io .-.ever?- hunt., tr-H 
.space and weight in m<>-; dinclne: n.rmmK j 
imd to tin- iiuj?f;miifibuify o' usiun mraw i .-.»r 
' Tt qilh. r.j ,nj|, miKh larger than th, hh " or 
on a . Irfc raf t, 

if an increased yield u to he obtained, at wil 
; to be aeCtmiplished through die niedia of mme el , 



i an increase in effective heat absorbing area, 
a may be increased in effect by proper orien- 
f a flat surface or by the use of a spherical 
ig surface, such as that of the LL-2 still, which 



TABLE 

iter Intake Required To Balance Water Losses at 
Various Temperatures 

• Temperature in de- 

'ahrenheit 90 80 70 60 50 40 

;quirements for Bare 
nance in pints per 

r man 6.2 4.0 3.3 3.0 2.8 2.7 

>ove intakes are predicated upon the survivor being 
inactive, upon his taking precautions to reduce 
s, and upon a low caloric intake. The elements of 
change of state of hydration of the survivor are 
liminated by the use of these values, which refer 
mtially steady state. 



requires no orientation. If present estimates are 
approximately correct, such stills, yielding an adequate 
water supply under almost all conditions, may be 
considered a reasonable goal. 

If solar stills in life rafts can be made to provide 
an adequate drinking water supply, water no longer 
will be the most common limiting factor in ocean 
survival. Much longer survival times may be antic- 
ipated as a consequence. This may have a profound 
influence on the requirements of the life raft and its 
survival accessories other than water. The essential 
items of this equipment should not, in turn, become 
limiting factors. In particular, the ration problem 
will require re-evaluation in the light of longer sur- 
vival times. Such a re-evaluation should include not 
only studies of rations carried as accessories to the raft, 
but also of reliable and effective means of obtaining 
food from the environment and, perhaps, methods 
of curing or cooking it. 

Air Surgeons Bulletin, October, 1945. 



V DID IT START? ? ? ? 

fMMNG ... Unlike many search and res- 
ns that were coined or originated with the 
ment of the science of rescue, Ditching has 
; in antiquity. Given in Webster's Interna- 
>ictionary as a colloquial expression meaning 
idon, to discard, to throw away. . . ." it was 
quite apt to be introduced into ward room 
iy room conversation. But the aptness of the 
id its many connotations kept it from remain- 
g and led to its adoption in formal technical 
about forced landings at sea. 
explanation was the association of early in- 
of ditching with the "Big Ditch" or English 
As early as 1589, in recognized historical 
, the English Channel was referred to as the 
Ditch," but the term was not limited to that 
)dy of water. American writers in the early 
hundreds referred to the Atlantic Ocean as 
Ditch," to say nothing of the Panama Canal, 
Slot" in the Pacific. In 1876 a Pennsylvania 
I Calendar established the word Ditching to 
aking refuge in a ditch to avoid being caught." 

npossible to trace the present use of the word 
he first person who used it, if there is any such 
al. The English language is a live, growing 



body of words, and Ditching is an excellent example 
of its modern evolutionary adaptation. 

■ 

MAYDAY ... At the first international radio 
conference of radio and telegraph operators held in 
Washington, D. C, in 1927, the French phrase 
"M'aidez" was adopted as an international radio voice 
call to indicate distress at sea. The conference felt 
that French was more internationally understood, and 
the English speaking mariners adopted the standard 
code word Mayday which closely approximates the 
French pronunciation. This agreement was unani- 
mously approved at each subsequent convention of 
radio operators, and is applied to both ships and 
aircraft. ^ 

VIDEO ... Unlike Ditching, which grew like 
Topsy, or Mayday which has been formally adopted 
by an international convention, the word VIDEO 
(VeeDayoh) is still unknown to many pilots, mariners, 
and search and rescue personnel. However, adopted 
officially by both CinCPOA and FEAF just before the 
end of the war, it bids fair to take its place as an 
international emergency radio call. Coming from 
Latin, meaning "I See," Video is to be used by ship 
or plane sighting an emergency, spotting survivors, 
or in response to a distress call when immediate action 
can be taken. 
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11th day. and an advance par'tv u-as ->tu d<nvn 
■river for help Thi< j,mic readied a small viH.itr 
ihi' lOtli dav arid u ' i iin' ' K ">> ( i 

by the Soviet Air .force While waiting lor \ 
horn the advance |wm. tie- first^mup' was joiiv 
Kvo other c» w pifsnhf K, and all :y,o* were !<" „u .' 
"the- 2ht" day by Russian pilots, rescued l-v en. 
■ ' trews j.nd siTH up the rivr All nine met > in 
v (i. Mjuf.jiifi i-i at Khah.trvnlsk 
The' i-'iN-i. wlic |ir-n- (H -d !«*t, ._nid evidently hn 
«>K> F distance horn the otheis, was joined b\ a 
v-rffi'iini. These, tvvo.may ha*-«- !o]!>w! an >-uf 
! dil'rn nr sueau! They were not foceted writ if 
Sis! day. .<nd ee ; v taken first to th< hosjjitat at K 
nmtsk Fori) h\< days a'k-i bailing nut >)w c 
: cn'tt ty„i,s rc'JOitod at Khabarvokk; ' . 

.The report uf th» pikU trcords many ol the ! 
: .| dihVukiec faced, 'by a<! ...f the inen in the cr»->v 



I.UB1NG thr period when heavv bombardment 
of .Japan was being carried out by B'--2f> crews, 
one of the b<.-vt kept secrets of the war was the fact 
that cnw> wrir brick'd to ih min Ruvian ienTtory 
above Vladivostok if the) were «> dani«iH''d Anti- 
aircraft or fighter ftp- -'as to be unable ti. return to 
iheir iwji base-. 

This is the >rory of one such H £9 eteu .{breed to 
bail Otd fri the <ttritth'tai>ioi& tef ritorc between ;Khaf>« 
Aivos-i ano Sosmohk m rhe hill of M-H The * nu're 
cifM was rescued md leunitr.i 45 days- after bailing 
{•a ,--! of their struggle to .?utvive and- 

rfiiiCh civjlU:»tiiin, 4nC! of the help received from both 
Soviet citizens and So* let Air Forcr pCKonnrl. xmkt 
it "One Of the rnC>st 'interesting *orvival uarrabves ,»f 
•the war. ^ ' , ' ' ' ,•• _ 

Not onlv is this story -siyfuhcani because of tlw 
abundant evidence. of the thortajgl^ training in stir- 
viva! reeeii'cd by the --B- 25) few. brfw tbt »r i>Hai- 
si've c(jC idtion v . but . ji<..> breansf °f t!i> efficiency of 
..- the Soviet Air force 'in handling "rescue .Opeituibn*.: 
The.. crew 'elected to bail out r/ve.r Soviet ter.ritcjrv 
when it tvas discovered that one engine of their jK-l!'.l 
had been shot a way duHn« . tln-ir attttck on .the Jap: 
■ hiands Aff^r Ihiisf; for, sevrral hours to make sure 
they W(,.pld be well -awaj' ffoeo japahei't- held ivfan- 
fhuWa. the tnen bailed out ai about .O : 40f) ta-at tin 
. headwaters ■>; thr Vlea.uh... Kiv. f 

They were seattefed during the junrps; and eytjn- 
tually h>tmed. into diree main groups. The largest 
(rf thesf. made up of seven into? du ided jtself on the 




!, Aftrr yiwkiilft.trV rt^ii) that .qo was mi tUf Uitrr-f 
! inatii- way so the iiosi'-ivheel wr-llj rol tii«- lnasifi s 
vmd UmUH out. {nstewt ol siriking the gr.oarsd, «»y. •• 
fontrd in .■ (.ill eyereteen. i waited wt-ral tioias u.inl 
Jijjht and tlui. JiMiifM-ri tl thai J wjs ,ilwoi sixe fe< s i 
. ft.tr. ft took 'lit- •■■ppjf ,v i'!ijtt 1', -.i". li"'.!!' to n:ach tf»e gti 

'."Owe ttawi's I took ,stotk ot the <ungle- fcn in my 
(liwi p<«l Ms '.ai'tipiU'TU c»vr.M?ii-« J ol ,1 mac bete l\ 
' fe. ,tm light )-. :Conipa<!s;. maicbeii, 6-c carter, gloves.-' . : 
signal flare s t railroad 'type -"nd wluch should hr encas 1 
vyalfi n-|;i.*Uaiit !i'jatci]-il fitit ,a.id t ({uipment, fnmsr 
. rations; signal: liiirr.-Jt', feather filled two-toiw birink. i 
line,. hook) (should be swiali »i?es as a? \m*?' ' "'" s 1 
a survjv.'d tjoob. •: 
••'*fr:h'5--flt»J:ydtef» missing: from-rny kit iyay a 1 mutta oi'. 
qiiiio rppeO'epi whi eh Staff. Sergeant Gharfee R.<:>lnsoa 
... .with hi'in when wf met after an uiistK-er/isfwl vui'Tupi »- 
our ptanf iw<5 days later. " 

"Beiivei-si.. !js we had approximately si^ ' c-.-a'.iiji!./«e > 
lions -ind tno jmrachiite rations aiid ihrkc v..,K' 
Kjsur'fisb' -.duane tuir e , k i As a matt'*! «t *.>,\i «*' . 
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s open the last tin when food was dropped to us on 
h day, so we came out with one complete ration 
vas given to the Red Army Hospital at Kosmolsk for 
With a strict ration policy we were able each day 
something to eat for breakfast or supper even though 
nly l /a of the normal ration. 

plementary food was" scarce. We were unable to kill 
or squirrel with our 45's so we made a porridge of 
te boiled frogs, snails, and mice. In fact we ate 
ring thing we could catch except spiders. Sugar ants 
elicacy. 

i 'meat' was supplemented by a few fish which we 
}le to catch. Nothing was wasted and those parts 
ire generally thrown away we found to be most tasty. 

quantities of shamrock which was most enjoyable 
nd for three days we lived entirely on a wild grape 
fas eaten stewed as well as fresh. The leaf and stem 
;o very palatable. We generally grubbed as we went 
ticking berries, leaves, snails, frogs, etc., eating sham- 
ring periods of rest and munching a dextrose tablet 
noon meal. 

veling in a virgin forest without trails (very few 
trails and no large game seen), over fallen timber, 
dense underbrush, wading swampland with either 
Iry clothes is not easy going. Traveling several miles 
:he day as well as working to get fire wood, and making 
r and a bed, the food that we finally got didn't go 
so we talked of the food at home — of roasts, puddings, 
soups, and desserts. We didn't get stuffed but it 

tried to help our cause by building a raft, the timbers 
h sometimes required two hours of chopping to go 
, but after three days of work we traveled three 
1 yards, rounded a bend and there was a log jam. 
fas considerable force in the impact of the raft against 
i and we lost some of our gear, fortunately not our 

son lost his left shoe, and after several attempts at 
; a sandal he produced a moccasin from his .45 holster. 
rith this uneven footgear that he continued to walk on. 
ourse, the going was slower, but determination moved 
itil we reached a point where we had to stop to repair 
hing and try to catch fish and gain enough strength 
:1. Autumn was setting in — snails were no longer 
e and only a few frogs happened our way. Our 
/ould depend upon a miracle. 

as while making camp in the forest — too weak from 
) reach the river — that we heard aircraft flying fairly 

to the east of us. We had heard and seen aircraft 
a period of about five days earlier in the month but 
re too high and out of range. We piled boughs on 
but our signal was not seen. However, in about half 
the planes returned and this time our smoke was seen, 
nes circled and buzzed, and flew away. 

next day we moved on the river bank and along 
evening, after again being located by light bombers, 
- visited by a light training plane which dropped us 
: Russian food (two loaves of black bread, 2y 2 lbs. 

sugar, sweetened white flour, and a can of pork), 

matches, and a note in English telling us that we 
USSR. Incidentally, it was a pleasure to throw out 

of moss porridge which was cooking when our first 
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bag of food was dropped. Two more bags were dropped the 
next day, but we recovered only one. With the food was a 
map and a note telling us to go to the village of Tolomo 
which was about nine or ten miles away. 

"Two days later, having repaired our clothing, we started 
out but made very little progress — making an early camp 
along the opposite bank of the river. We had just made a 
fire when two training planes came along and after a bit 
of trouble located us, dropping expertly three bags of food 
and three notes which told us to stay where we were and 
await a ground party which was coming to our rescue. 

"This was most welcome news as we were both too weak 
to do much more walking. (We had estimated that it 
would take us six days to reach the village unaided). These 
notes also contained the good news that the other members 
of the crew were OK. We suspected that some of them 
had gotten out and instituted the search. 

"About noon of the following day we were approached by 
two natives and a Russian engineer named Poboshin poling 
a dugout up the river. Too much cannot be said about the 
skill and craftsmanship of these boatmen. Our lives were 
still in danger traveling down the river the next three days, 
under log jams, through white water that only men born in 
the wilds of nature could safely traverse. 

"We were treated with the utmost kindness by the Russian 
engineering party that had made camp at Tolomo while 
looking for us, and the natives of the village itself during 
our twenty-four hour stay there. Down the Amor river, 
their first thoughts were of their two American companions, 
and this vigil did not relax until we were turned over to the 
doctors at the Red Army Hospital in Kosomolsk, USSR, just 
forty days after parachuting from our plane. 

"Staff Sergeant Robson weighed 40 kilograms (a loss of 30 
to 35 lbs.) and I weighed 61 kilograms, (a loss of about 25 
lbs.). 

"We remained under excellent care at Kosomolsk until the 
44th day, arriving at Kharbarvosk on the 45th day — thus unit- 
ing the entire crew. [Though our treatment at the second 
hospital wasn't as thorough as at the first, the care enabled 
my crew to regain the better part of their strength during 
the remainder of the month."] 

The invidual narratives of the nine other crew 
members showed they encountered much the same 
difficulties as the pilot and his companion, and were 
equally determined and resourceful. Because they 
were in larger groups made travel easier, and pro- 
vided more equipment for constructing shelter and 
acquiring food. 

Two of the men, Sergeant Mannett and Lieut. 
McCandle, were excellent marksmen and with their 
.45 pistols and a .30 caliber carbine provided much 
small game which varied the diet and stretched the 
rations. Incredible as it sounds, the men were able 
to secure grouse, squirrels, and ducks with these wea- 
pons, and food was not such a major problem until 
ammunition was exhausted. 

(Continued on page 39) 
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TIMELY NOTES ON AN 
IMPORTANT SUBJECT BY 
BUMED'S RESEARCH DIVISION 



FOOD 



In warm waters a supply of food contrib- 
utes much less than water to survival on 
rafts or lifeboats. However, laboratory experiments 
have suggested that a daily intake of 75 to 125 grams 
(roughtly 2/2 to 4 ounces) of a food constituted of 
carbohydrate and up to 20 percent fat is more than 
worth its weight in water because, by decreasing the 
breakdown of body protein, it reduces the substances 
that demand excretion by the kidney and thus reduces 
the daily output of urine. Experiments show that 
men on rafts whose daily intake of water is limited to 
about 16 ounces often have little appetite for food and 
of their own choice consume only 2 to 4 ounces daily. 
Addition of vitamins to emergency rations for rafts 
seems unnecessary, since deficiencies will not develop 
during the short period intervening before all the 
ration is consumed. 

The ingestion of protein will increase dehydration 
unless additional water is taken in order to compensate 
for the increase in urine volume which the urea formed 



from the protein will produce. Emergency ratioi 
use at sea where the supply of diinking water is lir 
should be low in protein and high in carbohyd 
the ingestion of the latter food spares body wat< 
already indicated. For the same reason, the ami 
of fish and bird flesh ingested in the absence c 
abundant supply of water should be limited, 
flesh averages 15 to 20 percent protein; laborator 
periments indicate that it is questionable whethe 
flesh contains enough water to compensate fo: 
increase in urine volume occasioned by ingestk 
this amount of protein. A necessarily arbitrary 
is to ingest only small quantities of fresh fish, t 
or bird flesh — say 10 one-inch cubes, equal 
ounces — daily when the ration of water is less 
24 ounces a day; no dried flesh should be eaten i 
daily ration is less than 32 ounces. Fish flesh is 
regarded as a food and not as a source of watei 
perience has shown that it is impossible to "w 
fluid out of fish, and that attempts to chew fluid c 
fish actually result in the simultaneous ingestic 
the protein also. 

It seems likely that in cold waters, where exp 
causes death before thirst does, a supply of fo 
more important to survival than in the tropics. 1 
is evidence that ingestion of about 600 calori 
food every 2 hours increases the resistance of the 
to severe cold. Naval personnel should be info 
that ingestion of food before abandoning ship a 
intervals of one or 2 hours on the lifeboat or rafl 
increase the period of survival in cold air and 1 
by a few hours. 

The emergency ration supplied on Bureau of 1 
nautics life rafts in 1944 is representative of a cu 
trend in emergency rations for use on such craft, 
three types of food (butterscotch, fruit drops, 
malted milk to which sucrose has been added) si 
a high carbohydrate, low protein ration. The 
and second items contain citric acid to promote 
of ingestion by stimulating a flow of saliva in ; 
mouth. About 85 grams of the ration are pack 
each small can, supplying approximately 380 cal 
the total number of cans supplied each raft occi 
varies with the space available, but is usually at 
three. At least 50 grams, or half the contents of ; 
should be consumed daily. On the life floats an» 
of ships a ration of pork luncheon meat, biscuits 
malted milk tablets is supplied at the time of wi 
A total of 3000 calories is stowed on a float or n 
each man of its rated capacity. 
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I In tropical waters dehydration is usu- 
ally the principal cause of exhaustion 
ath of survivors. Under the most favorable cir- 
nce a man can survive without water for only 
) days; a man without food but supplied with 
-nay live for 30 days or more. When the evap- 
water loss of sedentary, semi-fasting men con- 
; about 100 grams of carbohydrate a day 
itained at a minimum, the daily requirement of 
necessary to prevent dehydration lies between 
d 1000 cc. A figure of 24 ounces (710 cc.) is 
iverage. An intake of 16 ounces (one pint) of 
a day may be regarded as absolute minimum 
is likely to be insufficient to maintain normal 
ion in some men. The water balance of fast- 
n maintaining hydration by ingesting 24 ounces 
;r daily under conditions of minimum evapora- 
iter loss may be roughly stated as follows : avail- 
body, approximately 700 cc. as drinking water, 
)0 cc. as water freed from body tissue as it is 
onsumed and as water derived from subsequent 
on of that tissue; lost from body, 400 cc. as 
and 750 cc. as water unavoidably evaporated 
mgs and skin. It is not harmful if the balance 
tly negative, since the fasting body is consum- 
tissue and can dispense with that water formerly 
crated in that tissue. 

imum air temperatures of 85° F. may be en- 
red in tropical ocean areas. Under such condi- 
:he heating of the body by that direct rays of 
>pical sun necessitates dissipation of heat by 
ed evaporation of body water. The evapora- 
s of water from the body can thus be increased 
he minimum figure of 750 cc. to as much at 
z. a day in lifeboats and pneumatic rafts dur- 
ms in tropical waters. Such a great loss would 
tate ingestion of some 2500 cc. daily rather 
)0 cc. which will prevent dehydration in cooler 



surroundings. Hence, every effort should be made to 
observe the measures aimed at cooling the body in 
the tropics described later in this section, because de- 
creasing the water loss from the body may actually 
serve to provide it with more water than available from 
any other source. 

Ordinarily no water should be drunk during the 
first 24 hours after abandoning ship because part of 
the water ingested during this period will be wasted 
as relatively dilute urine. ( Later, on the other hand, 
subjects who have become slightly or seriously de- 
hydrated during their stay on a raft can drink large 
quantities of water (from rain, for example) without 
subsequently wasting a significant amount of its as 
urine) . After the first day, it seems wiser to maintain 
hydration and maximum strength as long as possible 
by issuing each man at least the 16 ounce minimal re- 
quirement daily until only about 10 ounces is left 
rather than to issue smaller amounts over a longer 
period of time. 

Laboratory experiments suggest that it is physio- 
logically permissible to increase one's supply of water 
by diluting 4 parts of fresh water with one part of sea 
water. Several practical considerations render it in- 
advisable to recommend such a procedure for general 
use. Some physiologists question whether any advan- 
tage is gained; at any rate, it is slight. The dilution 
may be incorrectly executed. In most types of emer- 
gency craft, the amounts of sea water thus deliberately 
ingested will be amplified by indeterminate amounts of 
sea water and dried salt inadvertently swallowed. 
The water prepared from sea water by solar stills and 
by chemical desalting kits often already contain salt 
in a concentration which should not be increased by 
addition of sea water. 

The ingestion of undiluted sea water is to be pro- 
hibited because the diureais, vomiting, and diarrhea 
which its high total sa'.t content of 3.0 to 3.5 per cent 



TABLE OF WATER ALLOTMENTS PER MAN 



BuAer Pneumatic Life Rafts 





Water Cans 


Desalting 
Kits 


Rain Sheet 
Equivalent 


5-Qjiart Stor- 
age Bag 


Solar Still 


TOTAL As- 
sured Water 


5 araraft Kit 


1 


■ 2 


YES 


1 


0 


5,370 


lace Rafts 


1 


1 


YES 


1 


0 


2,850 


One-Man Rafts 


0 


1 


YES 


2 


1 


2,520 


Multiplace Rafts 


0 


1 


YES 


1 


1 


2,520 



table was calculated on the basis that "assured water" included 330 cc. per can and 25 cc. (6 briquets each providing 
per desalting kit; a "plus" was allowed for solar stills; no allowance was made for collected rain. 
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causes will increase dehydration. The central nervous 
system is particularly affected, and delirium is fre- 
quently observed as a result of drinking salt water. 
Sea water should not be introduced into the rectum. 
There is no evidence that during immersion in sea 
water useful amount of water pass into the body 
through the skin. It is questionable whether fish 
juice, even if one can obtain it, is of benefit to sur- 
vivors without water. The occasional smoking of a 
cigarette will not affect water balance unfavorably, 
although it may temporarily increase thirst. 

The total amounts of water available to each man 
on emergency craft varies from the approximately 2 
pints of fresh water stowed in the breakers of floats 
and nets to the considerably larger quantities made 
available by desalting kits and other devices on pneu- 
matic rafts. 

The desalting technique supplied on pneumatic 
rafts at the time of writing is the Permutit Process em- 
ploying silver aluminum silicate. This chemical pre- 
cipitates the chloride ion from sea water as silver 
chloride and itself combines with and precipitates the 
sodium; magnesium is also removed. Small amounts 
of sodium chloride and sulfate remain in the water 
after treatment. 

The following advice bearing on the rationing of 
water is useful for survivors on lifeboats and pneu- 
matic and drum-type rafts; certain of the stipulations 
obviously cannot be complied with by those on life 
floats and floater nets : 

1. If possible, take a drink of water before starting 
off on an aircraft mission or abandoning ship. 

2. Unless it is immediately obvious that the pro- 
cedure will make you cold, after abandoning ship con- 
serve body water by the following measures, which 
should be temporarily discontinued when they result 
in sensations of chilliness: 

a. Perform no unnecessary exertion. 

b. Remove, but do not discard, all clothes save 

those necessary to protect you from sunburn. 
Unbutton the front of your shirt. 

c. Expose your body thus clothed to the breeze as 

much as possible. 

d. If you can, rig an awning projecting you from 

the sun but not interfering with the passage 
of the breeze over the body. 

e. Keep your clothes constantly wet with sea water 

during the day. Rinse accumulated salt from 
them daily. Dry clothes before sundown. 

3. Unless you become very thirsty, drink no water 
for the first 24 hours on the raft. 
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4. Thereafter, drink one pint ( 16 ounces) of 
a day if your supply is limited; drink a pint anc 
half (24 ounces) a day, or more if necessary, i 
have an abundant supply of rain water and th 
pint allowance does not satisfy your thirst. 

5. When you have only about 10 ounces of 
left, use it merely to moisten your mouth and sip 
rain is encountered. 

6. Be prepared to catch rain. If you are succ 
and have been on a very limited ration of water, 
your fill slowly over the course, of about 1 hour 
day return to your usual daily allotment of one p 



(Training pays off — Continued from page 36) 

All of the men attempted to make use of raft 
the river was so treacherous that only the ad- 
party sent out on the eleventh day met with an] 
cess and they rode only five miles before their rai 
rendered useless by a log jam. Continuing on 
this group of three men traveled another week t 
they made contact with civilians at a small villag 

They were greeted in a friendly manner and 
came the barriers of language by means of ske 
which showed whence they came and the plig 
their companions still camped up the river. Th 
lagers took the men to a larger community when 
tact was established with the Soviet Army. 

A Russian Major who could speak English ac 
an interpreter. Soviet pilots were present at th 
interview conducted by the Major, and as soon 
airmen had a clear idea of the probable positi 
the ether survivors, they commenced the air searc 

Once the Americans were located from th 
rescue parties in boats were dispatched, and until 
parties reached them; planes located the Amei 
daily and dropped food and notes with great acci 

No detail seems to have been overlooked \ 
could have contributed to the survivors' well-1 
Medical personnel in the rescue parties and a 
hospitals received high praise. 

Although little is known about the Soviet i 
organization, the expert handling of the deta 
search for the missing crew, once contact had 
made with the Soviet Army, showed wid< 
perience in the problems of coordinated search, 
ping of supplies, and in anticipating the needs < 
survivors once they had been found. The repc 
all the men involved contain nothing but prai 
the civilians and the members of the Soviet Arm 
Force, and Medical Corps with whom they cai 
contact. 
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Search awl Rescue- (SAR) Committer; of the 
•ovr.i<r.rt&! International CivM Avtauwj Organ- - 
met I,-!- November j-l i'<}., ut Monacal, 
Eie.hi (ji(-**(iitg'. weff field working to .in 
■ >MM itf'His which h;:«d been prepared in the 
;l drs'.ii bv H>'~ AN Committee arid adopted 
SAR Committee fSfee- Appcndk' I) In 
V- the Agenda the order in which the- kerm 
■>i? treat i'd was changed by roMutiou; but for 
•reference the, old order is pnv^. 0 .here, 
vas no request tor translation of ioinut.es ol 
a or working document* during the sci6if3.fi. 

o f the C^h'u.ri.i ttee's. time-. ■ was 'Speri j on Item I 
..gcn da— "Annex L," Chic.aero Tht terms ot 
r for the Commulee with r<>siaid 4- oeafc- 

A'rinex- L, are given m -a resolution by thf-AN" . 
tee which instructs that" the Armex shall he 
Into two parts; i. e„, "Search and Rfc-.wufc.'"~antt 
iM' ufj of ft" I dent-" S'«- ^pprndix 2;. 
ins of Annex I have Keep dealt with in Section 
;e IX of 'he intonm Aco'tment and Article 25 
^mention, lr. veny of the ' fact .that the prin- 
iilnr hifed ii.i the .foregoing articles in the lit- 

Agreement and the Convention had been 
d ut a convention level it; W;^ considered 
watt 'for the Commuter- to ded further with. 

'o.: icsrjantfiet of Annex L, when the ma- 
■al inn with the .Investigation nf Accident*, had 
;en out,, left a very meag.tr document . 1 - 

iiehenMve documents doling with Scare lj and 
had be-n sylmijlt^d b> the Coded States and . 
The "United Kingdom iu •sulmuttinij com- 
lad associated; .itscii wilfi the uutk of dC'AN, 
.pl»>-opriaii ciUo-ii frrmi I€AN wa?. there- 
jt-tl lieJore liu Committee Comment had 
ii submitted by tUf^d'a and 5v,edcn, t'h-'se 
nts were ;di considered by the'Conim5«eefik>rti( 
mi'? L and by resolution h was decided ifo o>C 



tnxATtomr m ir.mt r - 

The "Standards for Search end Ke« ne" >. rnbodies 
thi measure, thai: are considered 'iiecessaty to imple- 
ment ijw obligation* " f m'ember states under the ap- 
propriate stations of the Interim Agreement and the . 
Convention, (n urder to clarify the status of these' " 
standards > resnlm .on was passed.' (See Apncndrt }, ) 

.It will be noted that SAR provision., of Annex L 
have been completely redrafted so that it doe?, not: 
fotldw the pattern of any of thi proposals heretofore 
submitted. The Committee felt that it would be un- 
wise at this. time, to attempt much detail with respect ; 
to thW problem. 1 nc Commn tec endcavoureo. there - 
tore, to formulate a plan based upon experience which 
would be universally acceptable and would' permit 
flexibility and permit the ihco'rpordfion in the. prri* ■ 
warn of the many' facility's and techniqwev which., 
have been developed- during she war, 'but. regarding' 
which there has not been sufficient exchange of ideas 
and information to- warrant the establishment of dr- 
: taded procedures. 

Wifeh thiy.m mind; it Will be noted that the "-ftw&z 
■ Coordination- Center' is. the cornerstone of the pro- 
posais; It scenes obvious that the proinpt and efficient 
coordination ftf a 1.1 available Search arid Rescue facil- 
ities and activities is .a primary requtsiK* to successful 
action. Tbc location and size of this organization 
will ddpend upon (.he faem'rics svaibble in ar>y par- 
ricular arcs- and the relative' difficulty '.it*, ensucine 
coordlna tion ' between rhem. jt would *com that the 
establishment of a Rescue Cdoidmation Ccniec -ssnte 
it m'igbt be part of an existing facility; would not nect-s- 
; sa-fiiy 'impose, addittcsija}. htirdm upmi any state If 
.may well he that hi most instances' when;- geaiyih and 
Rescue activities have already been ^ivvn thoughtful ; 
eonsideration, the state will merely be rcquhed to give 
'. a path e to the organivatioii already jn existence. 



It is felt that by pb 



potoifaHtv 



unit or' oi e..-,ri!,-.;Hn.n unitonnly throughout the vvorid, 
vafMable ev,-b.inf;c< of information will be achieved 
and e'fTcV- trvc coord i riaf Ion between, areas wtif result 
which might otherwise ."overlap without having readily 
available a means; for coordination.. 

■;.■:'■ :^ v '-'-:';--.-;-:.'.-:'S.'- 5 '; : .i-. • :-' ■ "'■..:■•■■;>. . . : ■ 

.'- It may b" ifored that the use of the. phrase. "dis- 
tressed aircraft-" has bren avoided . T his w-is thought 
adviiablr: betaotr the word "distressed" has been given 
a precise meaning ni communication pi-oced-mes. more 
D.iN'ov. 'than is iequijed for Search and Rescue rmr- 
'jjoW»w The proposed Standards, there Fore .use the 
phrase "aircraft in need of Search and; Hese'.US assist. 



action may be much more effective in some instances 
where available facilities are put on the alert prior 
to the need of any rescue action, and may be alerted 
in many instances in which rescue action will not be 
necessary. 

It was observed that it has been the experience of 
some that pilots have been loathe to indicate a possible 
need of help, waiting until assistance was actually re- 
quired, which has proved detrimental not only to 
search and rescue activities but also to the acquisition 
of information which might prove valuable in avoid- 
ing future similar situations. 

In providing that the Rescue Coordination Center 
will have authority to terminate the search, insofar 
as the responsibility of the state is concerned, it was 
not intended to prevent the continuation of search by 
private persons or by particular public agencies which 
might desire to continue it for a particular reason. It 
was thought that there should be, however, some 
means for terminating the responsibility of the state 
and that there might eventually be adopted some 
formula which all states would follow in determining 
when their responsibility has been discharged. 

The use of the term "rescue unit" might at first 
appear to be conducive to some confusion, since it is 
obvious that any organization or, for that matter, in- 
dividual which undertakes to effect rescue could be a 
rescue unit. Some term was thought necessary, how- 
ever, to differentiate between those various organiza- 
tions other than Rescue Coordination Centers which 
would be of assistance in such rescue activities, such as 
police units having personnel and equipment specially 
trained and useful for use in a particular area within 
which they are situated. It is hoped that by setting 
these apart in our thinking, there may be established 
over a period of time a greater number of units par- 
ticularly available for search and rescue. It would 
seem too, that this term would be useful when in- 
formation is exchanged by contracting states with 
respect to their experience and organization and when- 
ever standards of training, equipment, or procedures 
are discussed. 

With respect to Sections 1 1 and 12 of the Standards 
the Committee felt that there should be some obliga- 
tion placed upon aircraft in flight and ships under 
way to furnish all possible assistance commensurate 
with their own safety. The Committee was cognizant 
of the fact that the problems connected with the im- 
position of any such obligation varied in the individual 
states. It was felt that each state would use such 
means as were practicable so that some might pass 
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laws, and others rules or regulations, while 
might find that the best results could be achi© 
voluntary establishment of practices by the int< 
organizations. 

With respect to Section 13, the Committee r< 
that in some instances the entry of aircraft into 
might be attended with some delay which might 
disastrous to the success of a Search and Reset 
sion. It is, therefore, hoped that under this 
graph, states would provide for this limited pui 
method for entry which could never result in 
Such a procedure would have to be establishei 
permanent basis so that if any necessary prear 
ments by parties or contracting states would 
quired in order to take advantage of the pro 
offered, these could be accomplished. 

With respect to Section 14, it is thought ' 
for security reasons a state might not wish t 
mit any search or rescue to be conducted by ai 
equipment or personnel other than its own, th 
those areas it should undertake to make the ne< 
search and take the necessary rescue action, 
further considered, that where for any reas< 
state did not wish to undertake search or rescue 
it should recommend such action by others. 

ITEM 2—DEHMTMOXS 

Definitions were prepared and approved, a 
eluded as part of the Standards. 

ITEMS 3 TO 20 EXCLUSIVE 
OF THE AGENDA 

In dealing with the remaining 17 items it was 
that the terms of reference given at Chicago c 
extend beyond items 1 and 2. It had not been p 
within the limited time available to provide rm 
of the Committee with advance notice of thesi 
17 items. It was the sense of the Committee, 
fore, that it had assembled somewhat insuffi 
prepared to deal with most of them. Consider 
importance of a number of them, it was felt 
would be inadvisable to take precipitate actio 
that it would be better to defer judgment and d 
until meeting of a subsequent session. 

Because of the importance of the question 
it is considered appropriate to treat it at thi 
The suggestion had been made that the princ 
assessing the cost, against either the owner of t 
craft or the State of Registration to cover e? 
incurred in Search and Rescue, should be esta 
internationally. An excellent paper on this 
(See Appendix 4) was prepared by the Secrets 
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)llowing comments are given on the urgent 
f the Committee regarding the remaining 

s 3 9 MS 9 18 being closely associated in sense 
s the work of SAR is concerned, were dealt 
esolution recommending among other things 
states provide PICAO with all pertinent in- 
i on these subjects and that certain meetings 
! by PICAO to resolve problems connected 
1 (See Appendix 5). 

» 4 and 9 (Weatherstrips) being closely 
:re dealt with by resolution recommending 
s be taken to retain certain of these facilities 
aendix 6). 

5 was dealt with by resolution recommend- 
the Secretary be authorized to visit regional 
d carry out such investigations as appeared 
to the work of his bureau. 

8 (Statistical Completion) was discussed 
length. It was decided that member states 
i requested to provide PICAO with statistical 
;ring Search and Rescue and that this should 
sed by the Secretary and distributed in such 
as appeared necessary to achieve the most 
results. 

8 7 and 8 being closely associated were 
h in one resolution (See Appendix 7). 

JO (Mutual Aid). The Committee did 
in a position to express any opinion on this 
t this time. 

1 1 (Co-operation in search by Airline Oper- 
The Committee had devoted considerable 
lis question in co-operation with the represent- 
the airline companies. A good part of one 
had been devoted to discussions with Col. 
presenting IATA. Pending further advice 
TA the Committee felt unable to make any 
ndations on this question. 

12 (Regional Organization) was dealt with 
tion (See Appendix 8). 

13 (Regional publications). The Corn- 
resolution stated its opinion that it was not in 
i to take action on this matter at this time. 

14 (Information on Maps) . The Commit - 
;olution expressed its opinion that it was not 
ion to take action on this matter at this time. 

15 (Sea Rescue in Relation to Overlapping 
tions) was dealt with by resolution (See 
:9). 

1 7 ( Review of Work of Other Committees) . 
inent documents covering the work of other 
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committees were placed before the members. No 
action regarding this material was recommended. . 

CONCLUSIONS 

In concluding its deliberations the subcommittee ex- 
pressed a wish that the undernoted items which are of 
interest because of their association with the question 
of rescue should be referred to appropriate committees 
for consideration: ditchability ; escape hatches; safety 
belts; seats; accommodation for equipment; built-in 
flotation gear; maintenance and inspection of emer- 
gency equipment; drill of passengers and crews. 

APPENDIX 1 

Agenda 

Part I 

1. Review, and any necessary modification of, draft An- 
nex L as developed at the Chicago Conference. 

2. Recommendations for the development of consolidated 
lists of definitions pertaining to Annex L. 

3. Development of standards of adequacy of Search and 
Rescue. 

4. Consideration of the need for continuance of United 
States Navy and British Admiralty North Atlantic weather 
and rescue patrol stations, as well as weather and rescue pa- 
trol stations in the Pacific. 

Part II 

5. The determination of subjects for special, intermittent 
or continuous study of the Secretariat in the field of interest 
of the Sub-Committee on Search and Rescue. 

6. Determination of subjects requiring either special or 
continuous statistical compilation relating to the field of in- 
terest of the Sub-Committee on Search and Rescue. 

7. Determination of policy governing collection and main- 
tenance at PICAO Headquarters of current files of aero- 
nautical publications relating to Search and Rescue, Pro- 
cedures and Practices issued by national governments or 
other agencies. 

8. Consideration of PICAO publications as relating espe- 
cially to the field of interest of the Sub-Committee on Search 
and Rescue. 

9. Development of recommendations with respect to the 
provision of Search and Rescue facilities on the high seas or 
areas of undetermined sovereignty. 

10. Development of recommendations for mutual aid for 
the provision and maintenance of adequate systems for Search 
and Rescue. 

11. Consideration of the extent to which international air- 
lines or groups of airlines might conduct Search and Rescue. 

12. Consideration of the need for and desirability of estab- 
lishing special regional search and rescue organizations for 
particular areas or routes. 

13. Consideration of standards or recommended practices 
for national publications in the field of Search and Rescue. 
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14. Consideration of the type and amount of information 
regarding Search and Rescue facilities and services that 
should be represented on maps. 

15. Consideration of the relations and coordination of 
activities with international organizations whose field of in- 
terest overlaps that of the Sub-Committee on. Search and 
Rescue. 

16. Consideration of possible action by PIC AO in coordin- 
ation with research and development work in the field of 
Search and Rescue with the member states. 

Part Iff 

17. Review and integration of the recommendations with 
regard to Search and Rescue facilities and services submitted 
by the Sub-Committees on Meteorology, Rules of the Air 
and Air Traffic Control, Communications and Airline Operat- 
ing Practices. 

18. Development of a standard of good practice for the 
guidance of officials responsible for the implementation of 
the recommended standards of Search and Rescue. 

19. Consideration of the methods of financing actual 
Search and Rescue operations. 

APPENDIX 2 

FINAL REVISION OF SEARCH AND RESCUE 
PROVISIONS OF ANNEX L OF THE 
CHICAGO CONFERENCE AS FORMALLY 
ADOPTED BY THE SAR SUB-COMMITTEE 
ON 23 NOVEMBER 1945 

I. Definitions. Rescue Coordination Center: A center 
established by the appropriate authority to initiate, coordinate 
and terminate Search and Rescue within a designated area. 

Rescue Unit: A unit composed of trained personnel and 
provided with equipment suitable for the expeditious con- 
duct of Search and Rescue within a defined area. 

To Alert: To alert means to direct an area control, rescue 
unit or other assisting organization to stand guard on some 
radio frequency or stand by prepared to proceed on a 
mission. 

II. The provisions of these Standards are to have effect 
whatever the nationality of the aircraft or persons on board 
believed in need of Search and Rescue assistance. 

III. For the purpose of these Standards, aircraft shall be 
considered to be in need of Search and Rescue assistance in 
the following circumstances: 

(a) When information is received that an aircraft 
has definitely made a forced landing or is about to do 
so. 

(b) When information is received which indicates 
that the operating efficiency of an aircraft has been im- 
paired to the extent that a forced landing is likely. 

(c) When overdue as defined for the particular loute 
or region concerned. 

IV. Organizations and procedures recommended in these 
Standards shall be established by each Contracting State so 
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far as may be required by the flight of the aircraft ov< 
and water areas, and so far as may be practicable. 

V. Contracting States shall collaborate with neighh 
states, whether Contracting or non-Contracting, am 
any regional organization, to ensure the proper co< 
tion of Search and Rescue measures. 

VI. Contracting States, separately or jointly with 
States, shall establish Rescue Coordination Centers i 
purpose of initiating and coordinating the employrr 
public and p-ivate facilities for Search and Rescue 
designated areas and, insofar as the responsibility 
State or States is concerned, terminating such action. 
Coordination Centers may be a separate facility or 
of an existing service. The area to be assigned to a 
Coordination Center shall be as defined by the Si 
States whose territory, or part of whose territory is in 
in the area, or as agreed by any regional organization 
may be set up for the purpose. By mutual agreemt 
tween the States concerned, such area may be ex 
beyond their territories without regard to national bour 

VII. Contracting States are recommended to arrai 
the establishment of Rescue Units adequate to c 
Search and Rescue operations in areas within whic 
necessary to provide Search and Rescue operations. 
Rescue Units may be a separate facility or a special 
an existing service and should be composed of train< 
sonnel and provided with equipment suitable for t 
peditious conduct? of Search and Rescue within a i 
area. 

VIII. In those regions for which no Rescue Coi 
tion Center is established, Contracting States shall mal 
arrangements as are necessary and practicable to ens' 
utilization and coordination of any facilities availabh 

IX. Contracting States shall arrange, and shall mal 
arrangements known as widely as possible within th< 
ritories, for transmission, by the best means available, 
Rescue Coordination Center and any other appropri 
thority, of information regarding aircraft believed i 
of Search and Rescue assistance. 

X. On receipt of information that an aircraft is i 
of Search and Rescue assistance, a Rescue Coord 
Center shall immediately initiate action to ascertain 
cation of the aircraft and to provide all necessary 

XI. Whenever a Rescue Coordination Center 1 
quested the alert or use of a Search or Rescue fac 
shall notify the operator of that facility as soon as su< 
or use is no Inger necessary. 

XII. Contracting States shall make all reasonable 
to secure the cooperation of aircraft in flight, and ship 
way, in maintaining a lookout for aircraft believed in 
Search and Rescue assistance and in forwarding with 
lay, to the Rescue Coordination Center concerned, an 
mation regarding the position and condition of such < 

XIII. Contracting States shall also make all rea 
efforts to secure the cooperation of their local authorii 
of all ships and aircraft under their jurisdiction in i 
in the rescue and welfare of survivors of distressed airci 

XIV. Contracting States are recommended to estf 
definite procedure to facilitate entry of aircraft, eqi 
and personnel, permitted by the State of Registratid 
aircraft in need of Search and Rescue assistance, 
purpose of conducting Search and Rescue operations I 
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i any area, other than a prohibited area, within 
nay be reasonably considered that the aircraft is 
Such Search and Rescue operations and the entry 
-craft, equipment and personnel shall be subject to 
ions of the laws and regulations in force in the 
ig State in whose territory the aircraft is in need of 
i Rescue assistance. 

the event of Search or Rescue action being neces- 
prohibited area, the Contracting State, in whose 
he prohibited area is situated, itself shall arrange 
d Rescue operations in that area as may be prac- 
ting into account facilities offered by the owners of 
t or the State in which the aircraft is registered. 
e: In paragraph II above the word "Standards" is 
rpreted as "statements of principles." 

APPENDIX 3 

2VC RESOLUTION 

ideration of the following Resolution: 

iereas: The PIC AO Secretariat has been in- 
ed by the SAR Sub-Committee to carry on studies 
phases of Search and Rescue and to visit installa- 
necessary to observe Search and Rescue practices 
te purpose of appraising the information and ex- 
ice gained to disseminate the knowledge to all of 
fember States. 

w Therefore : Be it resolved that the Search and 
e Sub-Committee recommend to PICAO that the 
h and Rescue section of the Air Navigation Bureau 
arged by one Search and Rescue Expert in Grade 4. 
ideration of the following Resolution : 

it resolved that the Secretary of the SAR Sub- 
nittee be given authorization- to correct outstanding 
tes, and to make editorial corrections in documents, 
:o prepare the Agenda for the next Search and 
e Sub-Committee session in advance, so that all 
ier States can study- same before the session is 
ned. 

secretary would like instructions regarding the 
s of any of the SAR documents into any other 

APPENDIX 4 

F SEARCH AND RESCUE 

ase of a private aircraft crossing the boundary line 
ountry of origin to a foreign state and becoming 
n an accident during its stay in the territory of 
state, we must determine : 

Who should bear the cost of Search and Rescue 
Whether there is either nationally or interna- 
ly a system of insurance or provisions for the post- 
a bond to cover such cost 

What will the conditions under which custom 
itions will be waived in favour of aircraft and 
inel crossing the border to aid in the search and 
: in accordance with article 25 of the Chicago 
;ntion. 



We intend to discuss here only questions (a) and (b) and 
to examine question (c) in a subsequent paper. 

It should always be remembered that the liability of an 
aircraft owner or operator for an act arising out of the use 
of his aircraft may be both a liability in tort and a liability 
for breach of contract. We are concerned here only with 
the former. 

The liability of an aircraft owner or operator for any 
actionable wrong committed by means of the aircraft when 
in flight in respect of land, or any damage to property or 
injury to persons on the surface, is governed everywhere by 
the statute or common law of the place where the accident 
occurred, and, in some countries only the Convention of Rome 
may be applicable. 

It follows therefore that in order to determine who should 
bear the cost of (a) search, (b) rescue, (c) compensation to 
third parties, it is necessary to determine first who bears 
the responsibility. 

Having once determined who is responsible we will be able 
to infer logically who is to pay for the operations which may 
limit the financial responsibility. 

Although the responsibility of the owner or operator of 
the aircraft is largely determined in each country by local 
law, it seems that the general principles according to which 
these various local laws are applied do not vary considerably 
when their final result is considered, i. e., the fixing of the 
responsibility for payment on the owner or operator, and are 
furthermore not greatly at variance whatever be the nature 
of the goods to which damage is inflicted. In other words, 
whether the damage is inflicted to private property or to 
state property (forest fires, damage to government build- 
ings, . etc. ) , the assessment of the indemnity is determined 
according to the same standards. 

Moreover, the existing laws fixing responsibility on the 
owner or operator of an aircraft, do so objectively, especially 
in the United States, in England and in France, since these 
laws establish that the airman is responsible for the damage 
caused by him, whether this damage is due or not to his own 
negligence. 

The claimant, therefore, does not bear the burden of proof. 
In most cases, anyway, the claimant could only establish this 
proof with difficulty and the aforesaid laws thus at variance 
with the common law, seem to be sanctioned by the Rome 
Convention: (article 2, para. I). 

(1) "The damage caused by an aircraft in flight 
to persons or property on the surface shall give a right 
to .compensation by the mere fact that it is established 
that the damage exists and that it was caused by the 
aircraft." 

Having thus fixed, in all cases, responsibility on the owner 
or operator of the aircraft, it follows logically that he also 
has to bear all the cost of search and rescue since it is his 
interest to try to limit the extent of the damages which he 
will have to compensate, either by undertaking, or causing 
to be undertaken, operations the success of which frequently 
hinges on the speed with which they are started. 

This brings us to consider the modern means of search 
and rescue employed in aeronautics. It seems obvious that, 
since international air routes and private international air 
travel are headed towards a vast expansion unknown hereto- 
fore, search and rescue facilities which should be provided 
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in far-away places involve expenses and organization on such 
a scale that they could not possibly be established otherwise 
than by government action or through vast private enter- 
prises, either subsidized by governments, or supported co- 
operatively by the airlines with the help of the international 
air touring associations which may be formed. 

Let us consider therefore the case of a private aircraft 
registered in the United States and involved in an accident 
in the Canadian far North. It is obvious that the original 
search and rescue operations could be initiated with far 
greater speed by a Canadian search and rescue organization, 
whether this organization be a governmental or a private 
enterprise. 

Even if we suppose that the owner or a similar search and 
rescue organization in the United States are advised of the 
accident immediately, the time which would necessarily elapse 
before American means of search and rescue could reach the 
scene of the accident in the Canadian far North might per- 
haps spell the difference between success (salvage of human 
life and of merchandise) and total failure. 

It seems therefore that the time element must be taken 
into account and that it would be advantageous to provide 
for immediate action by the official search and rescue or- 
ganization of the state on whose territory the accident occurs, 
whether this organization be state-owned or an accepted 
private company, and agree also on well defined methods of 
compensation for such an intervention, fixed in advance, and 
which would become automatically operative. 

Should the search become a long drawn undertaking, jt 
seems that the owner or operator of the aircraft would be 
better off by replacing the initial search and rescue organiza- 
tion either by a corresponding official organization from his 
own state or by a private company which he would hire to 
continue the operations, either one of these methods being 
possible as a result of the application of article 25 of the 
Chicago Convention which permits aircraft and rescue per- 
sonnel to enter the territory of a state where an accident has 
occurred. 

Another point which must be mentioned here is that be- 
sides compensation due to the specialized organization under- 
taking search and rescue, compensation is also due to aircraft, 
ships or private individuals who happen to be on the spot 
when an accident occurs and who render assistance. Article 
3 of the Brussels Convention is very clear on this point: 

1. Any assistance rendered . . . shall call for 
an indemnity based on the expense justified by circum- 
stances, as well as the damage suffered in the course 
of operations. 

2. If the assistance was rendered in the absence of 
any obligations to do so, the assister shall have no right 
to an indemnity unless he has obtained a useful tesult 
by saving persons or by contributing thereto. 

3. The indemnity shall be payable by the operator of 
the aircraft assisted or by the owner or armateur of 
the assisted ship. . . ." 

Furthermore, article 9 of the same Convention reads : 

"(1) The remuneration due for the operations of as- 
sistance or salvage shall be payable by the operator of 
the assisted aircraft, or by the owner or armateur of the 



assisted vessel, in accordance with the national 
with contracts governing the vessel. 

(2) The operator of the aircraft shall hav< 
course against the owners of goods for such j 
the remuneration as pertains to assistance and sal 
such goods. However, this recourse shall be de 
reduced if it appears that the assistance or the 
of the goods has been rendered necessary by an 
the operator of such a nature as to render him li 
the owners of such goods. 

(3) The owner of the goods may, in all ca 
paying such part of the remuneration as pert 
assistance or to salvage of his goods, or by dej 
suitable security for such payment, obtain the < 

- of the goods by the operator and the release 
goods that may have been attached. 

(4) The recourse of the owner or of the ar 
of the vessel against owners of goods shall rema 
ject to maritime rules." 

Consequently, since compensation to a third party 
ing assistance because of his fortuitous presence 
spot is thus unequivocally attributed to the owner or o 
of the aircraft involved, it follows, a fortiori, that the 
organized search and rescue must be similarly borne 
same owner or operator. 

This brings us to part (i>) of the question such as 
set forth at the beginning of this paper: is there in ex 
either nationally or internationally, a system of insur; 
provisions for the posting of a bond to cover the < 
search and rescue? There does not seem to be. Nc 
sion is made, either in the Chicago Convention noi 
Annex L, for the source of the necessary funds. 

The Brussels Convention is also silent on this poin 

Only the Rome Convention touches on the subject 
posing a system of international insurance, not to co 
cost of search and rescue, but only damages to third 

On the national plan, in the short time we have be 
to give to the drafting of this paper, we have found leg 
only in the United Kingdom whose Air Navigation 
1920 anticipates and whose Air Navigation Act of 19 
into force the provisions of the Rome Convention, n 
for British aircraft flying over British territory, but ; 
British aircraft flying over foreign territory and for 
aircraft flying over British territory. 

The principles thus adopted in England are very 
tageous from a national point of view. Whether tl 
be adopted internationally also is precisely what will 
be determined since there is nothing to go on s 
whether or not the same principles may work internal 
If all the states had adopted similar measures it wou 
been easy to check on the efficacy of the principles set 
the Rome Convention on an international plane. H 
it has never produced the results which were expect 
since the reglementation it set forth was incomplete. I 
more from a practical point of view, there has never 
existence any kind of insurance covering all possible i 

Save for the consequency of the neglect to insun 
the Convention of Rome, and the definition and Hi 
of the rights of insurers and Third Parties containe< 
Protocol thereto, there is no international private la 
ing to*the insurance of aircraft, and therefore the Co 
Laws has to be considered. 
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; conflict does not often occur in the English Courts 
e the general rule there applied to insurance contracts 
they are, and the liability under them is, governed by 
v of. the country where the contract is made, which is 
■ also the country where it is intended to be performed, 
ily, only a very few states accepted the Rome Con- 
i and any international Convention, however worth- 
remains inoperative as long as it is not adhered to by 
:ient number of states. All governments are at liberty 
fy or to withhold ratification of any convention, and 
re bound only by those provisions in the convention 
agree, or do not conflict, with their national legisla- 
rhich in turn implements the provisions by providing 
ms for non compliance. It seems that the initiative 
By the United Kingdom is deserving of consideration 
er countries and that the compulsory insurance sys- 
rganized in Britain may serve as a model for an 
zation which would meet the requirements of inter- 
il aeronautics. 

APPENDIX 5 

following Resolution was moved by U. K. and see- 
by France: 

)LUTION SUBMITTED BY THE UNITED 
VGDOM FOR AGENDA ITEMS, 3, 16 AND 

ere as : Detailed standards of adequacy for search and 
organizations and equipment must be based on the 
practical experience; and 

ere as: Notification of this item (item 3) on the SAR 
i did not permit time for the assembly of the data 
al to the preparation of such standards at this session 
SAR subcommittee ; and ' 

ereas : As a result of wartime operations in search and 
this data exists in military records and experience on 
unlikely to be approached in peacetime; and 
ereas : It is possible that the need for reduction and 
loyment of military resources may lead to this dis- 
and dissipation of this military data and experience 
>mparatively early date; and 

ereas: The dissemination of information concerning 
rds of adequacy and the reaching of agreement thereon 
itters vital to the provision and efficiency of search 
scue organizations and to international collaboration 

i; 

v therefore be it resolved : The Search and Rescue 
ommittee recommends that: 

Contracting States send to PICAO all pertinent in- 
ion in their possession on standards of adequacy, for 
ribution by PICAO to Member States as a matter of 
riority. 

Contracting States appoint such technical and other 
> as they consider necessary to examine the informa- 
ceived from other States, to compare it with their own, 

prepare comments on such differences or omissions as 
>nsider would affect efficiency or international collabo- 
in search and rescue. 
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(c) PICAO should arrange for a meeting as early as 
practicable for a conference of such technical and other 
authorities as States may nominate to discuss and reach the 
highest practicable degree of agreement in detail on stand- 
ards of adequacy, these standards to include among their 
headings, Procedures, Equipment and Facilities, Operations, 
Medical Aspects, Records, and Statistics. 

(d) PICAO should arrange for a further meeting of the 
Sub-Committee on Search and Rescue to take place as early 
as practicable after the meeting proposed above, or concur- 
rently with it as early as possible and not later than six 
months from the end of the present session of the SAR Sub- 
Committee. 

Note. — Representatives of airline operating companies 
will presumably be invited to attend any discussions concern- 
ing the recommended scale of survival equipment to be car- 
ried in aircraft. 

APPENDIX 6 

RESOLUTIO N— SAR SUB-COMMITTEE 
UNANIMOUSLY PASSED 22 NOVEMBER 
1945 

Whereas : Ocean station vessels provide an important 
means of Search and Rescue, independent of additional serv- 
ices such as meterological observations, navigational aids, 
and communications which they may provide; and 

Whereas: There are at present a number of such ocean 
station vessels in the Atlantic and Pacific Oceans maintained 
by the Allied Governments to meet current military require- 
ments; 

Now therefore be it resolved: That Contracting States 
whose military agencies are now maintaining such ocean 
station vessels be asked by PICAO to continue in those areas 
flown or to be flown by civil aircraft, as many of such stations 
as may be practicable for a reasonable length of time after 
curtailment of military operations to allow for the determina- 
tion of civil aviation requirements and the conclusion of 
the necessary arrangements for meeting such requirements, 
and for determining a fair apportionment of costs. 

APPENDIX 7 

RESOLUTION SUBMITTED BY THE UNITED 
STATES FOR AGENDA ITEMS 7 AND 8 

Whereas : Agenda Item Number 7, entitled "Determina- 
tion of policy governing collection and maintenance at 
PICAO Headquarters of current files of aeronautical publica- 
tions relating to Search and Rescue, Procedures and Prac- 
tices issued by national governments or other agencies" and 

Whereas: Agenda Item Number 8, entitled "Considera- 
tion of PICAO publications as relating especially to the field 
of interest of the Sub-Committee on Search and Rescue" are 
closely related and necessarily a combined problem of assembl- 
ing and dissemination of information; and 

Whereas: It ir acknowledged that Contracting States are 
not interested in every publication on the subject of Search 
and Rescue received at PICAO Headquarters; and 
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Whereas : The distribution by PICAO of the vast amount 
of material published throughout the world on Search and 
Rescue is considered unnecessary and impracticable; and 

Whereas: A reference library of carefully selected pub- 
lications on the subject of Search and Rescue is desirable 
and necessary; and 

Whereas : The comprehensive collection, compilation and 
issuance on a semi-annual basis of statistical information from 
all Contracting States on a standard form provided by 
PICAO is necessary; and 

Whereas : The necessity of organizing, editing and pub- 
lishing a periodical is not apparent at this time; and 

Whereas: "The Air Sea Rescue Bulletin" published by 
the Air Sea Rescue Agency of the United States is a recog- 
nized, authoritative, official, monthly publication with wide 
circulation which can be made available to Contracting 
States. 

Now therefore : The Sub-Commitee on Search and Res- 
cue recommends: 

(a) that PICAO be furnished with carefully selected pub- 
lications on Search and Rescue by Contracting States which 
will be documented, referenced and accessioned. Contract- 
ing States will be furnished with the titles, a brief description 
of the contents and source of each publication on an ac- 
cessions list. 

(6) that the Search and Rescue Secretariat, prepare and 
distribute to Contracting States a standard statistical form 
on which will be recorded Search and Rescue statistics and 
returned to the Secretriat, involving aircraft and persons 
on board. Semi-annually statistical totals with the neces- 
sary break-downs will be furnished Contracting States. 

(c) that the "Air Sea Rescue Bulletin" be arranged by 
PICAO to be sent to Contracting States. 

Whereas: The new publication (JANP-300) entitled 
the "Air Sea Rescue Manual" covers all phases of rescue 
operations in a most adequate fashion; 

Now therefore: Be it resolved that through the services 
of the PICAO Secretariat, arrangements be made to have 
this publication sent to Member States. 

APPENDIX 8 

RESOLUTIO N— SAR SUB-COMMITTEE 
UNANIMOUSLY PASSED 23 NOVEMBER 
1945 

Whereas: International civil aviation on a scale hitherto 
unprecedented raises many problems in connection with the 
Search for and Rescue of survivors of lost aircraft, which 
concern certain groups of States, associated by reason of their 
geographical position with particular well defined areas or 
route; and 

Whereas : The necessity for promoting joint action on the 
part of such States, in respect of their participation in Search 
and Rescue operations to the extent of establishing and main- 
taining facilities therefor is apparent. 

Therefore be it resolved that: The SAR Sub-Com- 
mittee recommends that the proper development of pro- 
cedures to implement the PICAO international standards and 



recommended practices relating to Search and 
throughout the world requires the establishment of i 
organizations; that such regional organizations shoi 
brace such fields of operation in air transportation 
PICAO Council may determine including Search and 
and in the latter field the purposes of the regional o: 
tion, in addition to the implemention of PICAO in ten 
standards and recommended practices, should be to: 

( 1 ) Encourage airline operating agencies to t 
amongst themselves a joint organization for mutual 
respect of Search and Rescue, coordinated by the app 
international organizations. 

(2) Coordinate the various control and commu: 
systems in use for Search and Rescue purposes. 

APPENDIX 9 

RESOLUTIO N— SAR SUB-COMMI 
UNANIMOUSLY PASSED 23 NOVE1 
1945 

Whereas: It is recognized that the basic respo 
among interested States and the broad principles oi 
tion in connection with the overall safety and seal 
rescue efforts, are generally similar regardless of t 
ticular means of transportation involved; and 

Whereas: It is also recognized that in ocean are; 
ties maintained primarily for surface navigation and 
Search and Rescue could be used advantageously 
craft; and 

Whereas : Several States are at the present time 
in preparing proposals for the modification of the 
International Convention for the Safety of Life 
(London 1929); 

Now therefore be it resolved: That the Cor 
States take advantage of the opportunity offered by 
Safety of Life at Sea Conference, by recommending 
the agenda of that Conference a proposal be incl 
establish an international organization relating to 
operations which would maintain liaison and coor 
with PICAO with a view to determining the desira 
a separate Convention or other appropriate means 
laboration on the broad subject of safety of life on 
sea, and in the air under which PICAO and the j 
maritime organization would participate on matter 
their respective jurisdictions to the end that unifoi 
established in the field of safety, search and rescue 
its phases. 

"//, through the proper publicity, 'there is broug 
to the public a realization that the great ocean wi 
not, in fact, water deserts, but are figuratively un. 
tinuous patrol, and that there is constantly awaiting 
a highly-trained organization especially equipped to 
disabled aircraft and forthwith rescue its passen^ 
fears of many potential travelers by air, especia 
flighters, may be dispelled." 

From a paper delivered by Mr. Joseph Pi 
Committee, PICAO. 
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IIVIVAL 

AATI DEATH 
C4MLO WATER 

- rta the ease of me Tkmir debtee ii 'aw-, 
old rather than t.i'ov^ iDjit; '.id;- ilt,c rbkt 'amo 
th. After the iiner foundered- sc> temperature 
285 F.— cries wcrt; heard from people in the 
front >»~ti to fn.i-.t- !)ii.i>n/-s aift-riv.TnK ' -ante 
sesr >aid an hour) .Dead bodies, were picked 
th bTv-jackets mtact and th' 1 hands and facts 
of the water" This quotation is taken -trom 
teck-tiarviuois. Study by Surgeon Captain Mac- 
c? Cntchley, H S Cmchicv cites many .other. 



body must increase heat by shivering in order to pre- 
vent a serious lewering of body temperature. In only 
slightly colder water shivering must be very, intense 
to maintain' a balance between heat production and 
heat; km. Shivtrmo of tin? intensity h extremely 
fatiguing and probably cannot, be maintained for 
nutity hours; In water stilt solder, body cooling pro- 
ceeds rapidly although shivering it- intense. J n water 
much below 60' F,, most met) will die Af ter An hour or 
... ■ - _ ' ' .' 

Largr regkstjs of the ocean are dangercmsiv cold. In 
August much of the North Atian tie and North -Pacific, 
above a latitude of 40" is colder than 70'' P. in Janu- 
ary the whole of the Atlantic .md Pacific above 2Y N. 
is colder than 7(l b F 



ces of death hiij(t\\u>^ *ihj|iwr £••■}{ due io 



Excessive rhilbng * -n be pr< 1 1 end by use c»»? water-'- 
ody. cooling .rather ilui l>\ drowning;, . tight suits. which prevent wetting :md loss of insulative 

careh earned out during the war 'has established " value of clothing worn beneath. Survival in the cold* 

pected duration of survival in water at anv tern- : est ocean water for an indefinitely long period of time 

', ■ ; -V. f'fe-; ;;■-.;;■:■; ;»y: -.. Cy-.;./ .-;■' ;.'..; -."-.;.;•;.' \; r -- : A%£&?M& v :"vS " : " . ; " -'LYvyys "-: 




■ 



ire :iiid now M-n-fv as a guide Underlying prar- . 
levelopmei n in methods, of protection is a basic 
standing of the physiological and physical fa< tors 
ed in cooling the body ' by water, , ' 

IMi J»»» K« OF WATER 

ding ck cms so rapidly in water ..because water 
, es tin' Liver of still air which nanhally encc.-?n - 
and- insulate;, the body. Body -heat is 'lost in 
mate tha^ twk<; as fast as in air at .the uiw- 
-raturc: ' .fi>-rate water, remove 1 /rem ordm;>n 
the e«ttap])cd au responsible for the msviadve 
, violhed men «t -water are hti.lt- better oli than 
,-itfmut it . 

tTJ»> »tf W MVI^I At. JfJV W' KrJKII ' 

• duration of survtvaJm tyutor depends upon the 



' 

rs theoretnally possible if mhxn-nt elodimg is worn 
beneath them, and Seakage docs not occur. 

Men abandunmg shsp.- not ecpupped with anti- 
exposure siots. should take yrilh ihcrn rain coats or 
other watett>-iwtpem»t'able articles to -wrap, about the 
body. These- will not provide proteetiOH -in'- water 
but will be valuable On -a (k-at oi raff. Suiytvoit 
trntit boftrd a raft or float quickly brfon: becoinwg too 
weak.. Onf-e aboard. cSofhimr shouki he wfung out. 
The raincoat orothei irnpenneable ortides should be 
fixed '.securely about the body io reiaid evaporation,, 
from the wet garment*. .beFtf'stih, Suryi'vocs Ufoujd , 
huddle ioeeiher '.vith boehes pressed as closely against s 
One aiibiher as possible and should shield ! tltemsek";. s 
from wind and water. . 



rature of the water. In. wau-r ->x 53 F, th*" Sp^mmu Li<um,m<i, N\SY, I ! .SVR. 
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ur ?' U ' S " Far ™ • • C. H. B.a*. . ( .^«^ USCC, S^e 
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W*&, Dutw, Lieut, Commander. USCC 
Sectiost 
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■ EaUsm Sua Frontier if estem bea Frontier 

■ H.L. Burke, ijxnmntder, USCG T. J. H.m», .Commsnden .USQ 

c/o Cammvnder, FIa*irt-D Sea Frontier v'u Coaimerrdsir, Wi-xiern ^"pa > 
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Information con rained herein is assenihled from various United Slate* and foreign sources, 
Vi is di»s««un«t«! io (lu» (HI Ll«KTf% for information only I* * .fiti'tted <i«t of addresses with ..• 
•iitereoi ia <}ir fwid wf ,«!« -»ea rewsw. ll will b* apparent lhal the KVLLKTfN may contain 
inS','<r»..sifO-i »!.i'i> 'wis reptewct the pulicv of did Air Sr« Rww Ajeocy or the Services 
<re { imrf.»ted oft ihr Hoard for \ir &ei* Hetcuc. 
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TSe» ifcwumeiM contain* lflf»wt«alH»t* afifeoiinglhr national <LecVogr «f thc-1 rated .Stales w tlhin 
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TllfS MUNTH'S OtlVEK 
. . ^ hisrdly requires <fe** , r'l«- 
lioti, mi welt lioei it porfray-^ 
Iji the face* tuf t!te».«f fbree ; ; 
Hritisti merchant seflHjeM-~ 
l he desperate onim\ »>f iheeh: 
fight for survi val. Vif.tiMis.tff . ■■ 
a torpedo attack rttt J f iieir ejt^s 
in the North AHmW, ■.In-y 
are here shown being rescued 
by a Coast Guard rem**! 

-7 ^'■■:;>',^/';^. ; 
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This is the first of 'two" article* on 

fhe fotcriuuional W Patrol by Commander 
N. G. Riekeits. liSCC ■ The second :mn& concluding 
article wttit appear in ..the April J9t6 Is-hjc of the Bulletin* ~ 

... -- >A---- V . '''A ('.* AA-.^'AV.-A'AA " ; ' -' A A * '., " \ ' '; A" •>'■'.'■ ' '• A.. ' .': A\ ''"A :(.'-'.' t ;>V' 'Aiv»A.A;' l . ' !A '■' : " A •• A 

Commander G. Hiekclt*. a &radu«le fr«r» the Coast Gttard 

- . - . . '-. < • ■ '" .- ' ' A " r* ' * A *- ~t > ** " ■ * - -" * '» • *:"''*•'"'"•'.• 

.Academy id 1920, has a long career as a seagoing Coast G uard officer, In 1926*27 , 

■ as understudy to the present Hear Admiral E- H* Smith, a noted Coast Guard ice Obsi>rv< r 

and Oeeanographer., he engaged in his first ice patrol duty. In '1928 ''be became Ice 

......... . . .. , . ... . ... - ... .... 

HI Observation Officer and served, .in that capacity during 
each ice season through 1931. Between ice .seasons he 

, and. otfe 




a 



Sciences. Commander Ricket t's holu>> of photography has resulted in one of the most 



complete pictorial records known no ice patrol. The wide use .of these pictures in 



services ice patrol renders the maritime interests. 




•••• Thf P<hut Guard .uflcr ' Tahot," >i,t iiiiernalicnal ire iiorrol, utiu 



■en r/ir! dtni-bU - psai-y <'/ : i. huge dryrt <.,<!. , 



MN 1946 >heItiie«Tia:tipnp} Ice Patrol will be tc-funricd . the nejst intef- tUptibn" nf .tn« semce lor the bi:tiefi 
in the r sM--rn Softh Atlantic Ocean aftct a second ! -;hipp:fiK will not be causc-rj by war bat by k of 
jriteri-uj.Hjon due io war. Thp first interruption was , . or by further s< iciUific odvaocts Oiat uiJl v.i.iio 
for the seasoiis 1917 arid 1.91.8.-. but the second has .': patrol , xio longer necessary. ' % .'. , 
beeri for ^ longet period, for there? were no tegular \ . At the present time <cr pat rob, 'are ot-eded jbf ■ 
p^trr-ls during the years 1041-45- Let us hope that . protection of shipping j«»M.u«* wt ate in UjLT 1 



y v'md or. at least, m the shadow of a great 
The evidence of geology shows th«f there 
•n a npinhto of gktc ial epochs in the past and 
v have beep, like, wars, not only destroyers of: 
r find animal ikr but changers arid developers 
There is much (ruth, .hi the espresslon, "The 
lad made the ••Vikk?gS.'' 5 Therefore,. -k'-'is qkke 
- ikat. the development erf man to his present 
intelligence, and' ability ha s come about largely 
•be n tii mil us <>i "ild and the need for him to 
hardihood And initiative' to survive the sevr-re 
■ ill in ■ valent in so many a teas, 
gists state that about 7/3,000 years ago the 
• mduions were iar more intense than- they are 
Grv&t ice. caps, in places manv/ thousands of 
k„, .Then .covered most ol North America north . 
"'tori City, The slowly moving in caps and 
which tore, up the country in then retreat have 
iiwi plain evidence of their work. Even 'the 
■t geology raa readily note the work of the fee 
: i' in tbt glaciated areas Long ] land, 
h-.nd. Nantucket, Martha's Vineyard and the 
»therea,t Bre re mnant S ofihe ^ . 

. i?S " . - - " ' " 11 - 



cap* existed 7 > 000 years ago in many other now "fairly 



temper a £e pa rts O 



! t 



work! besides North America. 



Ai! together they then held in. solid, form on the land.so : 
much water, now hack in its r.onn.d place rn the sea,' 
that mean .sea level throughout the world at: 'the' height, 
of the last' glacial epoch ,w»s probably about tho-e hujl- 

Ired feet lower than it toda^ 

At the. present time enormous ice caps :,till jwrtatn 
on. Greenland and On the Antarhe continent. Smaller/ 
ones exist, where favorable conditions for them pre. 

aii. on „ DM- f>f the other land masses ofhigh laiknde-. 
The area and appioximate, average thickness of the 

to ammg glacial in >>i die world (tin he ighl' 
estkna ted without mm h diffieuiiy. The computed 
volume ihowt thai there 'H.so mo.'h .chund wt -ij! 1 



left- 



it all of k tal/n! ^ ducn 



level 



throughout. the world would be. raised almost 1 00 k*n . 
However , we need not. worry ahont the accuracy of • mr 
charts or the safety of our port facilities, lowland 
buildings and homes The retreat of the ice is so slow 
that there .has been, at: least., until recent years, con- 
siderable doubr in -some quarter? .as to whether the 
ire. on the whole, is or is, not retreating' . 




• or pile, of fine ground rock, .soil, sand, and- •• All glaciers and ice caps are, of course led by snow- 

i that was pushed *uuthwsrd and vihich marks' . . fall. When the animal snowiaft is greamc than lhe-ari- 

m't son th advance of" the ice nual melting and wastage- thvy snow. When their 

i of this terminal moraine the countryside e- nourishment is less than attrition, jus.: like an animal 

rikingly different from that in the UngWiatcd , or plant,, they dwindle, It would probably take only 

to-. the south and 'west: To thu'i initiated oh- a 1" or 1 lowering of Average annual. i.empetatuie to 

start the glaciers and it c caps- growing apace,' and as 



t often looks as "though the .laud had. been 
by a sheet of sandpaper held in a; giant hand,; 
(paper having been composed of ice •hod with 
Ml eTavei: and boulders : Although the ice .' 
v retreated far to the northward,, m many 

■ ejorth, of the. farthest .advance loose £•!;>< tal 
aft be found: piled high,, while in other piac> . 
othed bed rock k at the surface became, as ,< i 
is not been 'iftie enough since the last giaoal 
iur the foijnation of a. coveritig layer of soil 
of the': fiiunc,, in the glacial area,, mountain 
• ; t^r rounded vmd scrn dov,>n and manv lakes 
-s.feh.3s the Finger Takey of New York State. . 
' >mp.'.rativelv few' mountain ahd : Other glaciers 
y on the North American continent are. the, 
nt> renmarrU of the once jfreat ice sheets, ke 

;B>.i 'ckkrir-; } :; : V:-: --:x: -'•.?' . y ; \\ : . ; W£ 



"•e;s 



all 



they got larger, they wouM .tend to chill, then ,*ut* 
rciiit-dings and to grew even faster. So s.Io-.e is fhv 
■balance of nature that u is aot. beyond tho realm ol 
poskbilitv' that an atomic war in the Mure might, 
cause disturbances, th rough ^increased smoke, and dust 
in the uppet atmosphere cn other means whereby a 
/ jiid ■ tuti of iirr, glaciiil eonditjon- would in 
btoughf about A victorious power itt such a conflict 
of the futwre might, find a cold shoulder from the north 
pushing i- ti.it onk front k^. conquests bus irom its 0M ; n 
lauds as weil. . ' ■ 

.Let m mow "turo from general backp'ound matters 
and speculation to consider the Greenland ice cap, 
tor h is from a portion of the western edge of that cap 
that. :most of dte bergs originate which menace the 
SJa.iS^k Vk.'y ^e'e "V;-. ./y:":^'.-. irv>'-='-* : .- 

.- 'As*: mtmm 

" ' ' '■ ' ■ Origrraln-rk-' '- : 

%^y>- || UKtV^SlTY'0^'««^HBSr^4 " 
•' 



principal Mt-amslup hues /between Europe and North 
America Glacial conditions approximating those that 
oij'cp prevailed w, North- America as fa* yr-uth as .New 
York C>ty "'ill prevail in Greenland- TJk j interior of 
the countr* h- covered by a. rroniendeus uoms >>{ ice 
i'M' s eriing 500,000 square mile* in area. and. in its 
ctit(t.'il portiorTfS attaining heights up to appmxi'i'atrly 

■'■ 2 miles -above sea level. , ";/■/■ 

The snow from .which f:uch. .i(:e caps -arc-, formed . 
begins 4c, cofr-olidate.' soon after its /all and eventually 
turns iriro'h;trd xnilkv ice. Now ;dl kr judi-t heavy 
pressure can move car Hon. actti-.g much ^ though 

>' it were more or less plastic- The Grct nhmd :kif ' ap, 
diciefoie, sintf" it is; appjjenik being nourished -.faster : 

: > than ir Rid f-s, overflows its edges, 'Be-rgs break -off and 
dni't away on the sea. It k as though soft, -whitelrosi - 
kg v*<i>; continually being poured otuo the i 1 i of .« 
h«rgc round iv«it! After the central position i$ built" 

" up 'to a certain thkkneas, all the cxc't'Si king flows', 
over the edf.es. More flow.; over iie.it where the 
nourishment is greatest and where, the faker's .edge." 

. .are lowest; Ot -easiest to cross. .Similarly, in Greenland, 
theexcew ice h pushed m drained ifino the se-,i dim ■■■ ■ 



where. Ove ; winters are tret cold' enough to p 
much pack ice the glacier y are net longer veiy j. 
tive. When thi imrlhetn pact ice melts >i 
up and moves away from the coast in die sumu 
winter accumulation of bergs off "the gk-.iw ' 
move out to the sea by the thousands. Ther 
drift about, mainly under the influence of. tic! 
roc-ean current*.. These great fleets of here* ,.i 
mentcd daily by the iumtr.et pit' -duccion oi the u 
Only the solid freezing; of the ^urface.oi the .-,<:• 
the. onset of winter stops, the brer-kmi: off and i 
away .of the bergs front the knpmmmt Gm 
' .glaciers. / - -/ /- 

;. . -Few-, if any, nt the bergs from the north, i' 1 
- south portion;, of Greenland sunivr to drift 
pririiipai North Atlantic ste;nu-.bip lanes. Th<- 
eurvents ate sucli that the bergs are. not not ma ' 
Wed down toward the Grand .Banks. They 
melt while suil in the waters near their native 
Tbt- glaciers along the central part oi the wc c 
of Greenland are the ones that produce the her 
get into the Labrador euroku and drift f.ir u> fh- 
The ice observation studies ol' tht lntcrrtat.it. 




r . 



glacier* that in many places run through or across the. 
narrow rirn of the-rocky eounhcthiE today, because of 
u-e retrf-.it, even m Gieenhmd, lies opposed along much 
\>f the coasts. ' 

. Moit oi the ice thai reaches tidewatei does so 
through the trough.-- of the great Greenland gj-acfer's, 
; ; many of which are several rules at kv.. In Greenland 

• we find die i.v-..f<-t moving glaciers in the wot Id. So- 
.powerful. are they that their motion j, about constant, 
winter and sui^ner. Actual measurement;; show that 
some of thrmi move at rate- ejaeedmg 50 feet a day/- 

besides the ice from ghtders, another kind k hnwA 
in parts ul th.c oorihwe.'ie.rn North Athmdc Ocean. 
Tl k called pack ke or field ice. which k the flat/ice 
with some salt in- it that is? frozen on the sudaee of. the 
sea at high latitudes in, enormous quantities each win. 
ter. it forms at /airly low latitudes where the winters 
are extr-cn-ely cold, even interfering at times with navi- . 
.gation in the port* rind bays of the northeastern timed 
Stales. 

Each winter this pack ice dams in the mo.-i produc- 
tive Greenland glaejeir?. In wrthem Gtecnland 



WAKtH i*4i; 



Dijitize cty (^OuSlC 



Fa tTol have; shown that each ysa* the.-Greenh- 
cap di'schai-gci into- the sea a- total of rnany billi* 
of giacial jVf. Some of it is in. small pieces th; 
;ne|t, bat :no>t is m the form, of bergs ranging ' 
from smaller ones, the *{■/.<■ of a rugboah to'larj 
much bigger than the litter Quern ■ Man . \\ 
known that some ot the' bergs arc of gitai -)n 
September 14, 1940. fur instance, the V. S 
Guard cutter NonHland, wink on. an \< ->>h\, 
cruise, lighted in. the "western - patt of Ramo 
<^t- topped bci : K abtiUt 45 feet high and over 
in ijiamvter/ The largest berg ever reie.rd.cd 
northern hemisphere tl jo found off the f5t(fEi : 
coast -ft measured V tuilv:: h\ >■/■ nuh •-. $u(Y- 
arc unusual, even in the, far north because die r 
ii* die giai.'x'f, jrt ucualK ttirtuous and diets m 
t'.n. , arc often- uneven, rough and steep/' 'Tl- 
■ >ther factors break the ice up into ehunfci wlti- 
in size, dependkig Oft special conditions nt c;<< h » 
'the. la tree Antarctic type of bergs »t t i*?r«tierit.d 
undoubtedly come from one of the few pom" 
the Greenland ice cap itsr-lf ? Ml! flow- o, . c. »■ 

r-.y/ \- ; ;- 1 1 1 . - ' ;./;■ .,;:'./;--/, ,/ " v: //- 1 ' § i m 1 1 
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strip. Bergs from the Antarctic continent 
nes far larger than the largest berg men- 
/e. 

ve-water portions of bergs that survive to 
> the latitude of Cape Race, Newfoundland, 
eed 1,000 feet long by 300 feet wide by 100 
Including its underwater portions, even 
g will contain a total of over 200 million 
5 million long tons) of ice. 
e almost as dangerous to ships as rocks 
e size would be. In some respects they are 
dangerous because they move about and so 
:harted or marked by aids to navigation to 
m to be avoided. The bergs are slightly 
eenish in color on cloudy days and when in 
■; but in bright sunlight they appear a daz- 
A number of bergs have dark blue veins 
id ice running through them, probably old 
/asses in which running water has frozen. 
; have their cutting tools — dirt, gravel, and 
embedded in them. These they gradually 
: sea bottom as they melt, 
of their origin from an accumulation of 
I snow, the bergs always consist of perfectly 
This ice is hard and brittle, much like the ice 
on ice cube. It is only when under heavy 
at ice will flow. Except for the solid blue 
ioned above, all berg ice is fulled with tiny 
, but these bubbles are not large or numer- 

I to greatly lower the density of the ice. 
as in the case of an, ice cube in a glass of 
r about one-seventh or one-eighth of each 
» is above the sea surface, while about six- 
~ seven-eighths is submerged. The actual 
3 depend on the slightly varying density of 
ater and the ice. 

:rgs have underwater spurs running out 50 
re that are dangerous to ships, though most 

cliffy sides with no large underwater spurs 
jred extensive ledges. Since they normally 

in the usually rough or surging water of the 
? than in the air, or in the colder water 
vn, they tend, at least when not surrounded 
ection of pack ice, to undercut around their 
The overhanging masses of ice then keep 
)ff and dropping to form small icebergs. 

II icebergs are called growlers because of the 
sea makes as it washes against them. 

wlers float entirely in the surface layers of 
lich are effectively influenced by the wind, 
on most days they tend to drift off to lee- 

Diqitizea bv C^Oi >0lp 



ward from their mother berg. The breaking off or 
calving, as it is called, of growlers tends to keep bergs 
precipitous so long as they are in stable equilibrium. 
When bergs become unstable, they frequently list 
heavily and may even roll over and over as they melt, 
keeping in view rounded contours that were formerly 
parts of the underwater body of the berg. 

From the time bergs are waterborne along the 
Greenland coast, they are continually breaking up and 
melting, but at varying rates. Until late in the spring, 
winter-chilled sea water of 29° or 30° F. is not un- 
common at the surface in the colder areas. Such 
water does not turn to ice when chilled in the fall to 
32° F. because of its salt content. When in this cold 
water, and when surrounded by the extensive pack 
ice of the north, bergs disintegrate slowly. They are 
then in cold storage, as it were, and under these con- 
ditions can actually last several years if they are large 
to start with. The pack ice preserves bergs because of 
the effective way it prevents waves from forming and 
because it keeps the sun from warming the surface 
layers to any extent, even in summer, until it has 
first been completely melted. 

Because of their great mass and chunky forms, bergs 
survive longer than the pack ice and so can reach lower 
latitudes in the southward-flowing Labrador current. 
Therefore, the southernmost ice, with which the ice 
patrol vessels must stay fairly close, consists almost ex- 
clusively of bergs and growlers. In fact, the regular 
ice patrol vessels seldom get far enough north to sight 
the southernmost limits of the pack ice. 

One reason why some of the bergs from the west 
coast of Greenland reach low latitudes each spring is 
because "what goes up must come down." The enor- 
mous volume of warm salt water that the Gulf Stream 
carries into the Arctic Ocean past Iceland and Nor- 
way, like the circulation of an enormous natural hot 
water heating system, must get back to the tropics 
whence it started, thus closing the circA. Most of it 
probably finds its way back by means of a slow, cold, 
bottom creep, but each spring some of the icy Arctic 
water which is constantly fresher than Gulf Stream 
water augmented by the discharge of the northern 
rivers and glaciers and by precipitation at sea in the 
cold regions of little evaporation, makes a strong bid to 
get south in the upper layers of the western North 
Atlantic Ocean. The Labrador current, assisted by 
the strong west, northwest, and north winds blowing 
off the land or along the coasts, strengthens and 
pushes southward along the eastern edge of the Grand 
Banks. It flows past the tail of the Grand Banks in 
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43° N., 50° W., and plunges head-on into the flank 
of the Gulf Stream. Then a mighty battle of the 
currents takes place. Tongues of icy water push now 
westward, now southward and now eastward — far 
into the warm Gulf Stream. 

Enormous eddies and swirls and fast local currents, 
which may run in any direction, develop. There is a 
mixing of the waters along the surfaces of contact 
between the Labrador and Gulf Stream. Sometimes 
cold tongues of the fresher arctic waters are able to 
push southward many miles under the warm salt 
waters from the southwest. Sometimes they overrun 
the warm water. Over the cold water, except when 
the cold clearing winds from the northward are blow- 
ing, hangs the Grand Banks' fog like the smoke of 
battle. 

Eventually the advance from the north is always 
halted and the Labrador current always weakens. By 
midsummer the Gulf Stream, aided by sun-warmed 
surface waters and gentler winds in the north, stems 
the assault and pushes back the cold waters like the 
allies beginning to reduce the Belgian Bulge. Before 
this supremacy of warmth can be achieved, however, 
the cold current will have carried much pack ice and 
average number of about 420 bergs past New- 
foundland and south of the 48th parallel. In some 
exceptional years only about a dozen bergs are carried 
south of 48° N., while in other equally exceptional 
heavy ice years over 1,200 cross the northern limit of 
special interest to the ice parallel. 

The above figures indicate that the bergs are 100 
times more numerous in the ice patrol area some 
springs than others. If this seems strange, remember 
that 48° N. marks almost the beginning of the end of 
the cold stream. You would normally expect the last 
stages of a river running into and disappearing in a 
desert to flow in farther and stronger some years than 
others and to carry more debris with. 

The 420 bergs of a normal year represent only the 
survivors of the tens of thousands that started out from 
west Greenland. The great majority always melt 
north of 48° N. Some never leave Greenland waters, 
some fall out in Baffin Bay. Many strand or melt 
along the east coast of Baffin Island. Still more meet 
the same fate off Labrador and Newfoundland. When 
there is little pack ice, the bergs tend to drift into shoal 
water and strand. In heavy pack ice years the flat 
ice acts like a fender, keeping the bergs to the eastward 
in deep water where the south flowing current is 
swiftest. If the bergs get too far to the eastward, they 
get out of the strength of the current and into warmer 



water and melt. Just as with us in the States, s 
year conditions of weather and ice in the noi 
different. The scientific studies connected wi 
ice patrol have led to a comprehension of the 
of many of the variables. 

Of course, many factors enter into the vasl 
lem of the war of the waters east and south 
Grand Banks. Every year the battle has pr< 
unique one. Sometimes the cold water and ic 
strongly south, close to the coast of Newfour 
In other years they press down a little farther ea 
and the bergs are deployed over the compai 
slack and shoal waters of the Grand Banks, 
again, and usually, the cold stream carries mi 
rapidly southward along the eastern edge of the 
Banks. Sometimes the push of a curving branc 
the Gulf Stream moves in from the southeastwa 
is able to pinch off against the Grand Banks m 
the cold water near 45° N. 49° W., and thus sta\ 
considerable part of the further advance of ice 
ward beyond that point. At other times the 
wide open along the eastern edge of the Grand 
and the bergs are carried down across the sou 
most steamer tracks in the area, going to the 40 
occasionally even to the 39th parallel of latitu< 
latitude of Baltimore and Washington. 

Practically all the bergs that get far south 
North Atlantic do so in the spring and early su 
In late summer and in the fall, even should the 
dor current be running at full tilt, which is rar 
case, the bergs would melt before they could 
low latitudes. The summer warming of all the 
era waters usually melts the pack ice and most 
bergs back to the higher latitudes each year, ai 
spring before the winter chilling of the wate 
the preserving action of the pack ice enable tr 
current to carry the largest and most resistam 
down into the Gulf Stream. 

The usual life of even a large berg in Gulf S 
or in any other water over 50° F. in temperal 
comparatively short. The ice patrol vessels hav 
by and followed closely the drift of many of the 
ernmost bergs and found that it is exceptional fc 
the large ones to last more than 10 or 12 days 
such conditions. Still, bergs can drift a goc 
tance in 10 days if they get into the strongest p 
the currents. They often move southward alo 
eastern edge of the Grand Banks 24 to 36 sea mi 
day. When they get in the swirls or eddies < 
northern edge of the Gulf Stream, well authem 
drifts to the south, southeast, east, northeast, or 
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\i Fv ' f?& Mite? -per to liavi beetJ i 'h-aav-ad;; | 




ft 

frjjtn 'ht btiiiu,* rf an ic**fnitx>t vestrl as 6 .:'wtchfi' : 
ihtof- id a xouthein'nosl eero ji'/iirft i> /«n melhng 

•; Ir.r-ilii iia-ng»(t>US io flipping '■'[■'".■■.'■ . '. "'.\: . 

••iti- f vr'rstl'-. bee; an crosx-Sng the North At- 
.m the vi, i»tt> of the Grand Banks, they havf 
LOntrnd earh sprmg and summer with the 
• l colliding with the southi romwt bergs dur- 




ith burgs bcir.tu.se f hey -can be see/t and avoided, 
y as Lata!;-, a ad rocks. The navigator has the 
, .st'rji)"' m the i ;i*c of bergs and growlers, that 
no sJibni'Tgfd ice. moic than a few yards from 
fe fiin i ruise in. and out anions them in j..rt- 
ty so long as He can sec them and ad long as 
tbriu u reasonable wide- berth, 
.'ftt North Atlantic Jane routes estdblioht-d after 
H< of the last century wen.- rlfrctive in n-duc- 
•-«>ns between nest-bound and east-bound ves- 
u*e they spanned tfu: trada In m two streams, 



stk tracks wort not laid fat enough south to 
• « menace.- During -the -period March If. 
-April In. 1890, M »wK w rt e I.m and V) 
damaged in the North Aliunde due \o 'ice.'. 
me.5' manv tnnis.-A.djmn -a,,. auiei< chat 

di-d wuh bergs. The list wmmi maionbtedlv 
i k«se<T if report*; had been retnved <>t all 
it* and *\ hahng •vess.d* lost Or damaged, 
i to give some protection from this ice 



tea reports from ships ami shore stations. It' did it-. 
mmost tffrodghoat the ice. season, with the nivans. then 
available, io dis?ennndie promptly to all ships the: 
latent information relating to the. eons.tantSy shifting, 
li'ijit*- of pji k ier and bergs.-.- For tin-: U mud State? 
to Europe tracks ; the roost- dangerous season generally 
rum b-Miji March to job'. Some, vears it. ssai ts early - 
and ends early, in others at starts late. and ends late, 
in some years if h 1 or 2. months, longer than in others. •: 
la H always a threat along some of thr Canada to" 
Europe tracks, and pack tee blocks. the northernmost' 
Ones completely for several months each year, 

tip to 1912 there was. no. patrol in the he region, 
the reports- of passing *hips and of shore stations being 
the spit' dependence, of the United Slates "Hydro- 




h.i .. number of vents prim to and -atco edum 
United States Hvdrographic Office .collected 



- ... . ~ 
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Jk.ii -HO- foot. C<idit \ Quaiti vutler -guarding:^- 'o.tfitffce&ir'g, 
nt*t t*e ttefitnihtp Utn*.*. The black ii-esh ru'iaw's through 



graphic Dlh'-e and other interested agencies for their 
.tee inlomeati.ni. On April 14. ,1912, the Titanic, 
westward bound on her -maiden voyage to the United 
States-. ..struck a berg on « • k u. calm night wherr some 
/;"> miles south of ihctafi »f the Grand Banks;, . She 
; ripped a Hsng gash -along one- side -l^low-;th^S*a.u;rii)tie ■■' 
and sank in about 2 hoar:; with the k-.s of over 1.500 
peisoabi,. A shocked fjuhiiL opinton .de-manded the 
(jtutieOute "'siaoiidsinem of a debt tonal ; safeguards to 
prevent, if pn^ihle, tlx frpedoon of a snail. n disaster. 
Accordingly a njtninuoua patrol was established, dur-- 
ing the berg season to keep, track of and close watch on 
the u e threat* mug the trans-Adama steamship ianes 
and- to vam.-.by radio, she vessels approjching't He ice 
acts. 

The United §ta<e.^ ,ls 7 avv andertook the- task, assign - 
tng.tiyo'A'f )Vs .s'tx'iut sfo-jco to maintain a'< , <>utmunu$ 
patre.i d'-iting 'he !.-'•<•- par! ot the 1912 ice -.eavwi. 



From 1913 ->n, the ice observation and pM»-oJ work ha< 
been doon by the .Coast Guard. Each year, pxe<>pt 
during the World War years previously menuorted.! 
one of IH: large i and must modern cutter* of ?He 

If 'Ceiling a -Ax-poundf ready to fir £■:■ at". a #oM*jr dryd.-.iK 
type of hefg Jukuh has r.zvo tail, thin walk joined .tngeiker 
vnd-erwatet. Such her^ are com/nan around Mirtjkern, ' 
part of the G-r/nd Banks. • " 



. tituc has stood ccmtth«ous-!?w«rd over tbuni' 
nur.x Ice eaeh ; spring until it no longer '-threaten*; 
steamer lane* south of <•{ i-rossing the. Cirand I 
E im cutters are used for the r^olar ice pauol : 
They generally base at Halifax, Nova Scotia., hr 
that is the, nearest port to the patrol area thai ha., 
qua tie port facilities. The vessels altwnnre tut r 
of about two weeks duration each. As their i 
require that- they relieve each other in -the vidn 
the southernmost k ft, this results in a sdiedi 
abour 50 days at sea and 10 day? in port each n 
Since .1028, a third veswl, usually a small, 5 
Coast Guard ! 'ia-foot patrol boat has froouertih 
used to make current maps of the critical pcrti< 
the Laborador current, ' and to make- post-sea* 
observation and occanographic erplses into the v 
farther north. 

The f»li. cost of the. m&imenance of the nau<- 
sels during the ice -season- has been distributed ■•■ 
more than a dozen maritime nations that ,t*v 
mercstcd in North Atlantic shipping. Tluv-v : 
eai h inti rested govi nun. -it contribute* m p*<<[ ; 
to the tonnage of its merchant fleet benefiting 
the service. 
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▼ A pinnacled berjf.. .if' ft <*« 

-..oi : -j"'. ■-. ■ "• : ■>: v. :'■ i" '. ■ ■■ ir- V ■-* , -":r> , i -:-v 



• < -5 ^WJ^^VJi^lWrt?*^ V "ITw? if patrol in the -western North Adam 

tivihes. That it has bern a successful' anci hen : ; 
is obvious to all who art really familiar w- 
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fee patuil 'Vessel: passing behind a 'diy'dact ligj)^.-ietb.erp. 
liHt.ahcis tinoe be»n itftrdrj. of zt-sseh -arixi&lly itt$dj>(,kin>: 
Ihtttuelvts by. running -iifi on the un(j,-rit>uier ivnrildltit: 
the hi,%h ■■ point'.', of- thru, iu-rgti, ' : - '. , 
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rhis interna ticmiii patrol has 'steadily/devek'p 
effectiveness through the yeans and has made it 
able toviinhuhoas tt» the world's stientihe know' 
The work of the. .Interna iioual Ice PsitJ'O) c 
divided biUi iwo teidted oategories^ pjact.'ea 
scientific. Since the praftj*.al worfis prfiinioui 
6rst object of the si-.iyntific studies has been ta p 

Let us first consider in detail the important fe, 

: - of ths prUctical work,' The patrol, as it has beM 

. is? kitted;' is not especially concerned- with the- par 

w'uu ii iv.h • s'i s - =rr drifts about in, and moves mit 

the Gulf of St. Lawrence- or with the pack one 

i ' In the : Strait of Belle Lie or along thf s'-aiv 

i'juftipe tracks northeasr. of that Mian 1 iun 

the primary concern of the Cianadian Giv.'erni;i''t : 

they -alone have paliolled or watched us hmic . 

Character each year insofar as possibli?. Thev m> 

njamtain patrol vessels in lice < "iull ut Si l.»'.rmt 

inir critical pack ice times bur thev, like the ?:U 

-, '.■ ■ ;::*';t : :<i*-l"'.: '. :•■ <X-w- :;-:i.V----.^".- " 

' .'.'■>'<.■:.::<' •■:>,:■ ■ : .'■ . ::-.-/^:y:' , ^ i : ;, :y/< -v.-. '-.-"V'vv^-'- ; 

-"fciw.-', ?.-^;( ■'■y-.Vi.-' s-; 1 .^.' 1 ;' ,',,-.'.. , ' :i ;vi..--:^ 

- . :..:-'i:.:ji.i\- .... -.i'K-.v.. .-v.:: ;v 
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fr>- Patrol, disseminate ice reports by- radio from The patrol's first duty is to keep (rack of the drift 
and ,d->-;.rc. staum.s and.d.euik'd kc tafo&ruattop of such of the bergs as. arc threatening the United . , 
10 to ships' needing it. lee in rhfs gu.if is usually States to Europe tracks, k-iiving diem briefly fromtjrne 
■wh melted about ij;e timr when lire bergs are- To time- lo search critical areas through which cooperat- 
ive; 10 threaten the United States to Europe ing ships have hot recently passed, but always returning 
i,i 1 .'-t M-ciov-'s!." to and guprding the southernmost btrgs much like the 
International Ice Patrol is. of course-, interested ,. Nantucket lightship marks the southern limits of Nnn- 
condibons in the Canadian sphere to the not th tucket ShoaE. 

c t of. ife particular -area and so it often includes The ice palm] area has six pair? of steamship tracks 

>vy o broad* -a*!* information about ice there, par- ■• crossing it The three southernmost called the A, B P 

h those relating to the .ice along the tracks C tracks arc Uivd by traffic between, the United ^ 

- through the Strait of Belie Isle, These tracks' : States and Europe, -while the JT E, and I s tracks am •; : 

irmafly coTBpletefy blocked by pack kc for stfv- used by all vessels -plying between Canada and Europe. : , . : ' 

ionths each year Th<jy lie .so fat north off ,«then rhc- Straits ■ol Belle Isle are blocked by ice. The 

■for that even In the late summer months, and reason for having t v< groups of thre. n i each south 

r'tbe fall and early win'wr they may have bt'jgs of .'Newfoundland is to permit cb<- shifting of traffic. 

them. They are Used when practicable bee;, use each spring to more southerly I,mcs when ire appears 

r< \-lo-if-st to lh< e rear circle course bom tin St on c* threatens, more nurtheriy une A thePemen- 

•nee to much of Europe, and so are considerably ' : : ace grows. Hk with the advance of summer, die tracks 

f m <hf u.i k' pu.e.mi NrvvloundLmd aero-s are t^aui shifted b\ steps to tin diort. tra. k farihtr 

t and Banks. ■ ' ' " '" '•"- -. ; north. : . 

■region /which cane, under the particular scru- '..' •• Of course there is oonnalK mu< h more ice on the 

f rhc tntefnadonaf let: patrol, and which will Canadian track*, than on' those- to and fronr the United 

'tea he trailed the ice patrol area, lies between States. That does not perj-ssanty mean that the 

u-s W';-N. to 49° N. and longfitudes 42* VV. to former are correspondingly wore dangerot>> than the. . 

'. Only a part of the. large area of over 400,000 latter On the northerly tracks the master:, of vessels 

• sva miles ever has ice in it because much of it expect ice and are familiar with it They arc usually ■ 
ncd with Gulf Stream waters that are always, . extremely cautious. bareb creeping -ilong through fhc 

, probable ice ;ucs during tiiiies ot bad vtMbilitv and 

ice- patrol, nevertheless, requests ail ships to /darkness. The vessels do not stay blindly on the. 

n pospioti, surface water temperature- weather tracks, but dftour to the south as- necessary in order " ? l^?§-y. 
:e reports every 4 hours while crossing the ke- 
anvi The- surface water temperature reports 
■tied on charts on which carves are drawn which 
h'aielv show considerable information regard- 
e southern limits of the Labrador current.' This 
,tos to the patrol about where it must, search dor 
utht.ntmovt bergs.'. and -shckvK. 'roughly, which way 
ported hergs H-ii! dnft. > 



to keep out of heavy pack ice, On the other hand, 
on tlu United States tracks, pack ire is almost nevci 1 
encountered and there .are never more than a few 
. bergs; m fact there are usually node. For these rea- 
Sv»ns traffic moves along at a much faciei clip., ft, 
dmiild be lemembcted tliat the Ttianu stiuek a here . 
In.the latlfude of t 1 - - - : ' '■ 

ice patrol area. 

; • s.; : .:-yi-4;.V-t 





F search and rescue- could plan, staff, and execute . (ERSB) in adapting it from wartime use to m 

>cy ; ii 

would have its oun planes and ships, its own network 



II 
without dependence, upon any other Agency, it . and rescue 

has been <m 

...... i> f - * .* ,< 

. . of ciirniniit'icatiuri'i: it might even have its own sep- 
arate miming department, whidfi in turn might pro- 
due- mopon pictures and' other training aids peculiar 
lo its, own require m.-ritv 

Howcv.v. it was not "created in that concept, aud it 
; , pVfibaply- will never reach • it, .Participation by .Other 
nr,in>"he<. of <h<' t^'H eminent and b\ private industry 
■provides a wider Held of interest and utilization of 
. exhtanJ services without expensive cfttplir^ lion Ev.-ry 
.house in. town -dim. nut have to- maintain a firetruck, 
;• if the town uihej-. !uvt- ptovfded one that y. instantly 
.j'v.iiLhjo. But there must he Close- cooperation with : 
-the water and power deparpT'ents and street -main- ■ 
Ten.it i re and a dozen or so Others, if the emergency of a 
,-, { > von' ,>.reoL i' < • iy , t.-d upon instantly and 
. ■';■/. w successfully. U the sir<T-t coiwnif.sioner,- for instance, 
lias mihorized rht . ipmg-ofi ->'' y>-u> block in srder 
to hold a daoc d.ei' . ■ '•'unln rrticm- might result 
In the same manner,, cooperation fetweeri .all con- 
■ eereed must he present in every .way it search and 
-. rescup is to function emrtrmtlv at ail- tr.rn.es. and if a 
program of operation and iratnh.g is to be successful. 



Development and testing of this d 
ed. on under supervision of the s 
school of OornTraCqmWes't at San Diego. Wb 
became apparent that; training fibus would be r 
sary for aircraft, surface and subsurface crew -. , au 
nrviyors, in order to tench proper un >>1 the. c. 
merit, the office of the Deputy Chief of Naval ; C> 
tiom originated a request for such n otion pi< i.sji< 
.Such request? are submitfexh first to n fVic 
•Board of the- Navy, which approves or rejects o 
basts of need and utilization. F rom .there the appt 
request, goes to the Training Film and Motion' Pi •' 
Branch of the Bureau of Aeronautics, Photogr: 
Division, whkh is charged with the rcspnnvibiht 
production of all training and indoctrination nlu 
the Navy, Coast Guard, and Marines. Tfchnica 
visers furnished by the Requesting Authority are 
ized in assuring techtjjcaJ accuracy in the pk< 
This, centralization of motion picture product!* 
the TR & MP Branch provides h'ith production 
distribution and assures proper standards. It 
avoids duplication of, effort and unnecessary exp 
lure of funds by the 1 various services and bureau 
i^emrminahon of an existing need for a moiLnr 



Such a program will require considerably {line to set . tore is i he first step in obtaining it. However, co 




tip, alter existing and future demands 
Jo the mrjntimo: a*lh< residue of re« irch fondurtt-d 
5v i'ipi>\ military and civilian souices duriog the wan- 
there exists * large )i 'ou ' material .related to 
search arid rescue. .How h^sst to cJisvbve.r arid uulizc 
this material ismnpoVtant to the immediate progress^ m 
of am plans, in thh held. 

Mention was rnade in last morrthV -magazine nf 
expe:rbnents with the EsnnidaMr Radio Sonobuoy 



eiafcian should be given to its place in an ex-isting 
gram or a projected one, and this in turn rcruiiri 
ordio'ation'with an over-all search and rescue prog 
An example of this would be the Sonohuoy pn" 
piC! tinned above or a project iaanohed by the Cai 
flage Scttiou of the Bureau of Aeronautics, 'A 
Rarsge ot Emergency Signaling Equipment," for 
time use. - ■. . " . 

T estf.were condiicced off San Juan to detcrmm 
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luutrj" of ceitain types of signaling equipment, 
ition pictures in color woe shot of the test*. 
{jk'Jtf'ffis were shot for the record and lor late? 
5 uf die tests. Itowevei, they also constitute 
■ic footage for a motion picuu> am the subject, 
i. hution 16 personnel engaged in seat eh and 
d'hey demonstrate actual visual t&v&u, which 
'studied by the judicMt*. under the cttnditioti* 

•teste which were made at. varying angles, tG the 
■J under varying light conditions at varying dUs- 
." ]n short. 3 "nhotceTbphk report" was made, 

; it. bf" utilized to thou, personnel the rungs of 
v— a vastly more 'anportahj- factor than meflely 
them through a printed report on' the tests. ' 
mc there: is A close /elation to search and' rescue 
; tests the Bureau r*f Aeronautic:*, Camouflage 
i. \ ill j.-yu-M thai a motion pi< tun: he made 

. sal .;> c t i.sib ;hik footage: shot during; the; tests. - - 

, utiii.'.uii.'ti ot ■.vanbnc material for the best 
s of search and rescue in the-international held 
pi'.;-. e time, >":v .v' .. . ■■ ' ■ ' -■' ; 

<; must be a considerable body of "irnibir tun- 
?>u.stmg Among dn- Allied Nations which can 
pled in like manner to Imild up the. needs of 
and fescue. The criteria should be it* appli- 
to the ; known or anticipated problems of search 
cue. Open sea seaplane landing?; and tali toffs 
-sierl near San Diego to contjibute; to known 
jfjou tm the factors involved Whifc these 
» be irted foi military personnel during tsv war, 
ppb'eatfon to both miiit.tr>' and civilian pilots 
oils. The -release and distribution of such' <s 

to the petftortnd of all nations engaged in : 
and rescue wnuld appear nilpoTt.-iTit 
motion-picture camera recorded million^ of 



feet ol film aj! over the world during the war: Even 
•if the immediate problems for vdiich the picture 1 : were 
shot no longer exrst> there may still be a direct applica- 
tion of the footage to search and rescue.. The safety 
of human life' is tile stake, and a great deal of effort 
must still be expended before "all safety factors': are 
covered. . Soidewhsxt there may exist a thousand feet. ■ 
of motion picture film which will of itself; or as a basts 
for an extended film, contribute greatly to knowledge 
of search and rescue. Not just our country, but all 
countries, require every .scrap of information that can 
be made available. The mjlitaiy services should think •• 
continuously of the relation, of motion picture iootagc 
to search and rescue, arid should take steps. to make it. 
available as -quickly/as such a <cb.tionship can be de- 
termined. The byproducts, ulten oiler utilization as 
great as the original product; and tins h particularly 
true when the necessity for the. original no longer i-zdsts.- 
IJn not just .■ignore' the work of the .past, as finished 
hnihif.A— esplon* jt for possible application to the 
f'-'ture of search and rescue, Approach the- ptoblwri . 
from the visual rather' than -vjdibh pohir of view. 
When the reaT estate agent gets through d-M'rihing 
the house he wants to sell you. yout immediate traction 
h' 1 'Let's go sac it." The procedure involved in 
teaching pilot! the part a n Ocean Station Vessel plays 
in ditching could be described in kctures and pamph- 
lets, but show the operau'iKi itself Id. a motion picture 
and the pihu-audiettce have vicariously experienced it. 
It is this visible approach to search and .rescue profo- 
lemstbal demands, utilization oi every toot of him that 
tap be made avail able, Do you have, y.u'h motion 
picture: footage tjYat tftigm aid in protecting a g-re&t 
many th e-, ,' 




^ R AFT ■ STOHACiE 

m'if.isj'r.j.; iuiplus of pneumatic lite rafts acrewurVS 
ort:«,<;c of n .'-'ip'T storajsj*.- ft pew bU , life jfaftc nctt 
ti<tiilii b» unfolded and stored way fowl .light in a 

£m loc%£tati. l)o iiot stor<- raft*"»« a "t^mip piacf . as. 
ss ;-cau»cs mildew and deterioration. Unfolded rafts... 
toe bi- stacked more than (5 deep; If siorsae facili- 
1'cicjVd. .-aits may be stared, in carrying' case, : •' . 

-ho-.dd Hot be *wrcd a>onnd pnasr or oil, v-'tii' i! arc 
ius w rubber. • . Wet taf ts shoald he unfolded aud 
•;>rai;4hly befote packing <ir. storing. • Those showing 
.ts^j flfil, «r fflildew should h r washtil sjhtKtdiately with 
,.)>,-,. rj.iitd and <3drd ' T.U il«t-4-J ptovida for 
Z ,?;:.* ^Z' -z^. ■■ Z;: r " v.-'S': v' i J Z" :^;Z; '-S': Z' Z"Z z ,z z; Z;. .;■>. ;>.;.-■>.;.' ■■Z.vz-: i z , ''v': 



sfmiatinu.d idSpi-ftiiri of ii! tiff fsfts io stores to ctic<:>, ■ 
dft.n.«t;,u..r.. 

M.'t m v !«-'!!■ « •«i!«n«c«l -a»t -lines fot l^zi »how a nai- 
tlijjir ,"f!<'a!r ir> civ i.m travel, Foi isirnpUj - 
Gbicago- ;& So!Uli«zn;.--)ri October !9#5-:— ap'pK*Jiiifti»tely 

tt,lt00 MOI-r Tt-vt^dK p4S"Jt;tiniM^ I'l^'l t^-M'T !^4-4 

Colowal -up 4,000 over Octobrr ff.a ■ .-ro in his- 

tory traffic did not ycdijir in Ottctkr, •' 

Conpffthtai A>r Hnev— incicav ot 1 13 jj-.-i.-.-nt ii> pas- 
st-nse : i.fifjtf fi>ss ^ tnotilhs of 1545, 




thai! in any uirttlr (n'nah in its history. 

L'tnt^U Aif f.ins-s rc-nijt-U t n< w bi^li of da>l" Shtng iTiiks 
of >3U«X»M'recc»th-, fheiiigh d;uU . fi.Kut< pA'wju -wp* S2,- 

ft BUttETlN 
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x>f usee A 

ALIVE to the need for a common meeting ground, 
a clearing house where all concerned in navi- 
gation — air and sea — might speak together profes- 
sionally, and collectively insure navigation progress, 
a small group in Washington on 27-28 February 1945 
issued a call for a meeting to found a society of navi- 
gators. 

The founders' meeting was held in Los Angeles on 
25-26 June 1945. Leading air navigators and repre- 
sentatives of this new professional group from the 
Army, Navy, Government Bureaus, air lines, aircraft 
and instrument manufacturers, colleges, universities, 
and astronomical observatories were present. At this 
meeting the organization was incorporated as the In- 
stitute of Navigation.* 

The second meeting of this organization was held 
in New York on 25-26 October 1945, when the 21 
members of the council were elected. They include: 

Colonel Fitzgerald, Major Deavers and Capt. Wen- 
dell of the Army, Capt. Weems, Commanders Pat- 
terson and Catlett and Lieut. Comdr. Williams of 
U. S. Navy, Comdr. Wild, U. S. C. G., and Messrs. 
Mcintosh, Mixter, Clemence, French, Wylie, Stewart, 
Gatty, McClure, Smilie, Burka, Rattray, Mattingly, 
and Baldwin. These men in turn elected the following 
officers : 

PRESIDENT— Colin H. Mcintosh, American Airlines. 

VICE PRESIDENTS — Major Trevor Hay, Wright Field; 
Major James H. Hall, Randolph Field; G. A. Atwater, 
Hayden Planetarium, New York; Walter Hadel, National 
Air Lines. 

SECRETARY— Samuel Herrick, University of California. 
TREASURER— P. E. Wylie, University of California. 

COMMITTEES 

FINANCE— C. T. French, Fairchild Camera and Instru- 
ment Corp. 

PUBLICITY— Capt. P. V. H. Weems, United States 
Navy. 

MEMBERSHIP— Comdr. F. G. Wild, United States 
Coast Guard. 

•Application blank may be obtained from chairman, Mem- 
bership Committee, Institute of Navigation, 1911 Eye St., 
NW., Washington, D. C. 
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navigators 

form socie 

The Institute membership includes a varied gi 
many of whom are professional navigators wh< 
been flying the ocean for the various air 
as contact carriers for the Army (ATC) and 
(NATS). Due to the interest created by this 
of air-line navigators, the emphasis and Institi 
tention is concentrated on aerial navigation, but 
is now under way to interest surface navigai 
well. 

In addition, the educational interests are well 
sented by various members of the collegiate te; 
fraternity and by astronomical societies. Serv 
terest has also been solicited and Army and 
personnel have responded. 

A synopsis of the opinions expressed by sp 
at the various conferences emphasized that 
navigation is a combination of many known sysl 
dead reckoning, radio, celestial, loran, altimc 
pressure pattern flying and the application of n 
ology or aerology to completion of a successful 
The Institute pledges itself to the advancem 
these various ideas in publishing pertinent sci 
papers and conducting experiements wh 
practicable. 

With World War II, a century of scientific pi 
in the ancient art of navigation was telescoped 
few brief years. Industry in the field of radic 
tronic and optical instruments, through researc 
given the navigator precision tools that challen 
imagination. Strides, too, have been made 
laboratories of the universities, in classroom cur 
in the scientific contributions of meteorologis 
astronomers. Yet, unlike other professions, navi 
has had no organization whereby the many j 
institutions, and agencies could meet in open for 

It was with this idea in mind that the Instil 
Navigation was founded. Its purpose is to insu 
further the tremendous advances made in the s 
of navigation during the war. Air navigators 
Army, Navy, and air lines, and others conccrnc 
the research, production, and education in the i 
navigation, have joined forces and talents to em^ 
the need for safe and efficient navigation. 
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7"Vtt- fol'.o-A'ina »jii?*if/ £.'?»■ "OnsnUnt «■? a Firs Ita'.aril," which appealed in 
thf P.ebtujtiy tf'ntU(in r -has b*m *\t'attrd (tarn, thu - War firp^hmnti TM 




■ operations are. the ps-iJr.afv-obJtfftivi' in 
• fighting. Ths.- -..ijccfssfui rctnwal ol air erew 



■cry ij(.'ct».s.sarv s'Uftfi and ft 



v-ork : . •; preoa- 



umld be so complete thai they may be- -.-tarted 
it. a' truck rolls .into its approach position. . 
normal drcumsrauce.s tw'o rev/tir men should 
Hfxjpfo-atibns at any ^tigte .point ot" Attempted" 
t he inflowing outHtif pnnupalh based on 
■\ tmti men m a siofek pom., it odicr pomfc 
<}•■ selected -s repetition rf '.he procedure out- . 
1-'tvpptv'to;ad^.t-io.mvl re%CM.- : i.e*Ua<:..- V.- 'v . 



, Escaped air * rewmen may $ive a .la- a: to the- num- 
bet believed rermn.mnrg in the pjteae f f tin- aircraft- 
myotepd is a transport, or bomber a ch«}fon ; he total 
crew and passengers may be ni.povJ.>!. w jthm rejmn- 
rmle time limit, it u,o>- than ..> ee» iev passengers 
Or nw appear to be 'involved -md utiIi-s-, mere is ab- 
solute =Uid u)i.-jUfb,U<'tn'd ^vur.iini' of their >af<rt'y Olii- 
s)<Je f f tl.lt- it ire raft, no de pi-tKk'H- r ditinki be placed 
upon appearances that .all ,ujt.»w axe out Invrsti- 
s'atiom •vnu5t.be. carried oat to guarantee clearance of 
personnel from a buniing mrptaiii.-. , ';. 



POM NT OF ATTACK 

Only a general outline can be made on the method 
of attack. The principal points of concern will be 
the probable locations of trapped air personnel, the 
location of the fire, its possible envelopment of addi- 
tional parts of the airplane and the location of access 
doors or points of forcible entry. These will be affected 
by gun positions, presence of bombs, incendiaries, 
flares, and location and quantity of other fire-fighting 
equipment. The most suitable point of entry should 
be chosen from a full consideration of all the circum- 
stances. A typical exit diagram on a four-engine air- 
plane is shown in figures 6-2. 

APPROACH TO AIRPLANE 

If high pressure turret streams from the class 155 
crash fire truck or C0 2 from the class 150 crash 
fire truck are being used, almost immediate approach 
to the aircraft may be possible. Rescue men should 
take the path cleared, if high pressure turret water 
blast is used. 

Great caution should be observed in attempting to 
enter planes which are surrounded with intense, wide- 
spread fires. Backflashes may cut off the rescue men 
within the flaming area. 

MOVEMENT OF WRECKAGE 

No part of the airplane structure should be moved 
unless it is absolutely essential to rescue operations. 
If any fracturing of structure has occurred, electric 
cables may have been broken. If the main switch 
has not been cut off, cables may still be connected to 
the battery. The slightest movement of wreckage 
or fragments may cause a broken cable to spark suffi- 
ciently to ignite gasoline vapors which have drifted 
to that point, regardless of its apparent remoteness 
from any visible gasoline source. Static electric dis- 
charges may be caused by slight movements of parts of 
planes. Figure 6-3 shows a typical crash in which 
movement of wreckage would be hazardous under 
usual circumstances. 

In spite of the general hazards of moving parts of 
aircraft, circumstances exist in which such risks are 
warranted. Airplanes may be partially moved to a 
more favorable angle with reference to the wind. 
They may be moved to protect trapped crew by chang- 
ing direction of progress of the fire. Where large 
parts of the fuselage have been separated by impact 
and where only isolated parts are involed in a general 
fire, it may be possible by the use of grapnels or cables 
to remove a portion of the aircraft to a point at which 
the danger of ignition is reduced. Small aircraft may 



be pulled away from gasoline spills or saturated gr 
Airplanes are occasionally found resting in 
position on their backs. Single-engine aircraft 
covered cockpits may have the canopy or access 
partially buried. On some types of soils it m 
safer to dig under the inverted cockpit to release t 
crew than to attempt to move the fuselage. 

ACCESS DOOR ENTRY 

The easiest and quickest way for rescue men tc 
access to the airplane is by the use of doors and e 
hatches. 

In most instances these are provided with exl 
releases. The exterior latch of either the hanc 
flush type may be quickly operated. If heavy asl 
gloves are worn over leather gloves, it may requii 
use of a screwdriver or bar to operate the flush 
latch. 

If there is no exterior release device, shatter a 
dow to reach interior release. 

If a door is jammed, attempt to force it aroun 
framework or at the hinges. Bring a bar or han 
to bear if the damaged unit can be displacec 
doors or hatches are immovable a plastic or glass 
may be the next fastest means of entry. 

The forcing of jammed doors and escape ha 
should be tried before an attempt is made to entc 
airplane otherwise, unless glass or plexiglas ope 
will serve. The reason for this is that such opc 
are not ordinarily obstructed by equipment insid 
airplane. 

PLEXiGLAS 

Plexiglas is readily shattered by a sharp blow 
a hand axe. Broken sections will separate an< 
away from any part remaining within the framei 
A large area can be completely and swiftly open* 
by quick, repeated blows. 

SAFETY GLASS 

Safety glass, consisting of two or more glass I 
with one or more plastic film interlayers, may be 
tered with an axe. Its complete removal is si 
than plexiglas. The shattering occurs principally ; 
radial lines from the point of impact, as with 
inated glass in automobiles. Relatively small 
ments or slivers will fall away from both the innei 
outer glass surfaces near the point of impact, bu 
majority of fragments remain held in place b\ 
center of soft, flexible plastic film. After se 
blows, the plastic film tends to hold the sagging 
ments together, in spite of the destruction of the i 
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iiagram on 4-engined airplane. 



iter layers of thicker glass. Continued blows 
t through the plastic film and the section of 
;d glass will collapse. 

OW FRAMES OR BAYS 

iglas or safety glass sections are fastened into 
elage framework by metal strips. Rubber or 
iition inserts cushion the actual contact around 
>f the transparent section. If glass is cracked 
ir the edge, the cushion strip may be reached 
ipped from the slot. This releases the trans- 
section and leaves no jagged, cutting fragments 
frame. 

•ctions of glass or plexiglas are used to form 
hey may be supported by metal framework, 
knocking out two adjoining panes, the metal 
fork may be separated from the fuselage at top 
om by a heavy blow or by sawing with a hack 
al saw. The metal framework may then be 
outward. This will leave the total space of 
insparent sections open. 

amparison of rapidity of entry, breaking trans- 
sections may require more time than removing 
jammed doors, but will require less time than 
through metal skin, transverse frames, and 
•is of a fuselage wall. 

LAGE WALL ENTRY 

failure to gain access through doors, hatches, 
gs, plexiglas, or safety glass, entry must be at- 
d through the wall of the fuselage itself. A 
:te mental picture should be set up of the inte- 
angement of bulkheads, partitions, decks, armor 
and fixed equipment. The approximate loca- 
the majority of cables, connections, and tubing 
>e estimated. Taking these factors into con- 
ion, along with the most probable location of 
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entrapped crew and the possibility of interior move- 
ment once entry has been effected, a section of the 
fuselage is selected for cutting. 

SELECTION OF LINE OF CUT 

Cuts must be made so as to involve the least possible 
number of reinforcing channels, stiff eners, ribs, or 
longerons. Structural reinforcements of skin surface 
are almost always parallel or perpendicular to the 
length of the fuselage. This creates rectangular sec- 
tions of skin surface between horizontal stringers or 
longerons and curved vertical ribs or bulkheads. 

The position of the internal reinforcements is in- 
dicated by the rivet heads exposed on the outer sur- 
face. A single line of rivets means that the interior 
reinforcement is probably a light channel. Two or 
more closely placed rows of rivets mean that either 
several lighter sections are adjacent, or that a heavier 
channel or built-up section of some magnitude is im- 
mediately underneath. Cuts must be laid out so as to 
avoid as many as possible of the closely positioned 
double rows of rivets. 

The area desired will consist of one or more adja- 
cent rectangular sheet skin surfaces which involve cut- 
ting the least number of heavier sections supporting it, 
and whose combined area is sufficient for access. 
The general outline of a typical section selected is 
shown in figures 6-4 and 6—5. The cut is indicated. 

MAKE SMALLEST CVT POSSIBLE 

Usually only three sides of a rectangular opening 
large enough to permit access will have to be fully 
cut. The fourth side may be used as a hinge and 
bent back. Cut any heavy sections along this side 
and use the still-joined skin surface as a hinge. If 
the opening is on the upper part of the fuselage, the 
top side should be used as a hinge and the cut sec- 
tion swung outward and upward, where it will not ob- 
struct movement from the interior to the ground. If 
the opening is low on the fuselage, use the bottom side 
of the cut section as a hinge and swing it outward and 
downward. Any section cut should always be removed 
outward, so that it will not be within the fuselage to 
create an additional obstacle inside. 

Water in the form of straight streams or fog may 
be constantly applied during the cutting operations to 
offset ignition of vapors or ruptured lines. 

TUBING, WOOD, AND FABRIC 
FUSELAGE ENTRY 

In tubular and fabric fuselage construction the fabric 
surfaces may be rapidly cut away with a knife. 

ASK BULLETIN 
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Tubular sections of steel or Duralumin may be cut with 
a rotary pipe cutter, by a hacksaw, or by metal-cutting 
saw. 

Entry through fuselage construction of plywood or 
moulded woods may be by wood saw or axe. 

ENTRANCE INTO FUSELAGE 

No more than one of the two rescue men in a rescue 
team should make an initial entry into an aircraft. 
The other rescue man should stay at the opening until 
some indication is given from the crewman inside as 
to necessary action. Signal should be given if help 
is needed inside or if the withdrawal of the inside 
crewman becomes necessary from some development 
apparent to the outside crewman. 

ACTION WITHIN FUSELAGE 

When an entry is made the first step is to locate 
personnel and determine conditions. Where imme- 
diate hazards are beyond control of rescue men, so that 
time is limited, remove air crew at once. In other 
cases it will be more practical to reduce hazards first 
and thereafter remove personnel. 

In such circumstances, the master and gun safety 
switches should be checked in the "Off' position if 
they can be reached. Gasoline selector switches, 
booster, and transfer pumps should be cut off. Haz- 
ardous material should be removed or placed as far 
as possible from the fire. This includes pyrotechnics 
of all types, incendiaries, ammunition, and bombs. 
The first action on any gun is to elevate its muzzle. 
Immediate elevation of the gun muzzle will usually 
raise the line of fire above the crewmen on the ground. 
If time permits, ammunition belts may be removed 
and cartridges ejected. 

RELEASE OF CREWS FROM BELTS 
AND HARNESS 

Air crewmen may be held in their seats by safety 
belts and shoulder harness or parachute harness. The 
fastest removal from safety belt and shoulder harness 
is to operate the release catch itself, not cut the belts. 
If the air crewman is unconscious, the safety release 
catch in the middle of the belt across the stomach 
should be opened. This releases the safety belt; the 
shoulder harness straps will come free if they are 
jerked slightly. 

When the safety catch cannot be reached, cut the 
webbing of the safety belt. If the safety catch on a 
belt cannot be released and shoulder harness is in 
position, each shoulder strap will have to be cut sepa- 
rately or the joined harness slipped over the head. A 



shoulder harness release lever at the base of the 
extends the straps from the seat back without ( 
pletely releasing them. The use of this lever 
allow sufficient movement to help in rem 
operations. 

Parachute harness may have to be cut off befor 
crewman can be moved. This is done by cutting 
webbing straps. This will leave the parachute ir 
seat, removing possibility of parachute or harness \ 
from catching in debris during removal. 

RELEASE OF AIR CREW FROM CONTR 

The control stick or wheel and drum may jai 
such a position as to pin the pilot or co-pilot. It 
be faster to remove the cause of jamming than t< 
tempt to move the stick itself. The stick is conne 
by cables to the control surfaces, rudder, eleva 
ailerons. Jamming of pulleys, pressure against 
cables in any part of the aircraft, or wreckage ag 
the control surfaces themselves will make the 
immovable. In such cases, cutting a cable or lin 
at any point between the jam and the control 
should release the stick. Cables or linkages to 
rudder and elevators may be exposed within the : 
lage, those to the ailerons may be reached in 
wings through access plates, engine nacelles, lan 
gear compartments or removal of leading edges. r . 
are easily cut at any exposed point. Teamwor 
the operations of the two rescue men and knowl 
of the plane structure will play an important pa 
operations of this type. 

RELEASE OF AIR CREW FROM DEBRIS 

If members of the air crew are pinned by wrec 
or controls, their immediate release may not be 
sible. Their position should be communicated tc 
fire fighters outside. Efforts should be made to 
the fire from reaching those areas by forming a v 
curtain around them, or by concentrating extingi 
ment efforts around those points. Wire-cutting p 
hacksaw, bolt clippers, hand hatchet, and bars 
prove useful in confined operations to release 
sonnel. When limbs are entangled in cable, tubin 
fragments, extreme care must be exercised in re 
operations to avoid aggravation of injuries. U 
the emergency is extreme due to the physical cond 
of the air crewmen, or unless removal must be mac 
once due to fire or heat hazard, advice of mei 
officers should be secured during extrication operat 
Patience and careful work may accomplish more 
less harmful results than an excited rapid effort. 
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>e caje must.be taken in removing air-CttW 
if they appear to 'be injured. Injuries may 

Sv aggravated through inexperienced han- 
ompound fractures encountered in trash in- 

iV he transformed .into more serious or eym 

anes unless' removal i; made in the prop**!' . 
VVhen a fire is not serious or k under corv 

nrdiatc .removal , by crash crew .may not be- 
if experienced and competent medical aid 

y at hand; . '. ■ 

'^''^■■••■:^:" ; ';':''''-'":'j: : '-y,.: -'.:-■ ■ ■>.': ■'■ ■ /^.'^W^ 
*Jt All* ■' ' ■ ' 

jtuiaiy objective is ft? relieve a?.r tcvt from , 
to hazard iceompanymg th emsh fVH ac- 

• t be. taken so that additional injury fe not -• 
Med'uai advut. should be used whenever 
during removal of .sir crew.. Preliminary 

t should be provided prior to transportation 

d from the sue 

al assistance miist be introduced at rhe earii- 
>le time. \ 

arc genera:! misconceptions' c>n the. use., of :, 
e clothing , for crash fire fighting ' Crash 
i, even.' in. asbestos suits, cannot enter atuvr. ■ 
nrv areas, perform rescue or hrevfighimg 
is over extended periods and walk unharmed 
: ' harries-.' '• " ", ■ ,'.' ' . ■ 
dve i k.thing ob some type hat a place in 
■ %htmg ; but its limitations 'must be u-cog- 
d anticipated. . • ■ 

(y. sloth is nOt'iO T0uc.ii lif a [-defying as. flame- 
t. :' Ti keeps flames from igniting the wearer's 
itliini;. By i>? i oiniruetiou tht asbestos suit , 
'.- ,m carerS fart- and hands (ram heat. But it 
■ bv itself have extraordinary msulative quali- 
wom v idiom heavy ilbthing under it— tht ' 
suit could not be depended., upon for total 
v of heat. Hear ueulabon na<a be provided 
>lcn cloth lining to the <-mf itself or by separate • 
odufur ut.tn b: the individual heavy shirts; 
ru, leather jackets, h«\ivy trousers boot,, and , 
tlj-r gloves, Even with Shh supplemental iff 
diAit e\[>o-ane te mtense heat "is possible 
a iclauvelv few seconds without burns. 
asbestos suits Are; proper! V- used their principal 

... i. . . i' ..! .1 . . .. -ri ... ..... 



sueh, •temporary piotpction to its ueam, that d in- 
volved in unexpected 'flashbacks he. is not iuiiriediately': 
seriously burner! or Happed. These few seconds addi-v . 




Curteiij. types of asbrsk'i suits are cne-jnece <>r, 
multtpk-pii'crs vvh'Ch tft'crUp- Ah fasteners must be 
secured curefuHy with flaps in position t« prevent thp 
entry of flame. Suit* nraa be; adjured as nearly as 
possible to try: wearer's.. body 'o fhatthey are not. baggy . 
arid restrictive to motion, 'Leather beHin.ay be worn; 
around the outside of the legs' or body to cOrdme the 
surplus material. on .oversize.';. The amount of .cloth- 
iris; required under suits cam only be d'-tPrmmed bv an 
individuals r.-acuon and experience. The helmet 
, ( ,,d haocj m ,nti„- '..,.;.!, u( awkv.ard unies> * a< 
fully y.dixi.sted, The. hfadpiece must be Jjtted to the 
size of the head so that the eye openings and helmet, 
will stay in position when the wearer is in motion. 
The evcpitce should be held away from the face by an 
umf r hef!i>ct, or an in-'adatimj rap must be miprovised. 
This shonid snspf-nd the eve piece forward so that, 
where heated, fe? edge.'? ' will' not: .home -in contact with 
and burn the face,:;' . :;T.'' : .:. . . •-' .. ; -v 

Insulation for rhr hand-n abd lecf is necessary since • 
ihese will come in contact with heated surfaces more' 
closely than am . other part: of the body Boots mid 
heavy gloves must be worn within tht asbestos gloves 
and shoes. ,„■'' "'T-: :%, '' ■ . y-:^^^/iP^:^i 

Asbestos material lias a low eottt/tt content, and may 
char sligh dy . it is sometimes sewn with thread which 
may char and burn under eon tinned, direct exposure. 
The -earns are usually sewn, folded, and sewn again to 
form a lot k seam. 

Extreme c are must be taken to prevent hi mid gaso- 
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liquid directly on and within ."the pores of thedothidg.- 
Breathing is through the pores of the fabric itself 
unless special apparatus is used. The; only precaution 
to be observed i> the correct positioning of , flaps and 
opening in riie front and io\\<-r pan of the hood and 
chest so that" direct openings do not occur which vvii'J 
-admit flaming gases. The loosely woven cloth, if prop- 
erly adjusted, fikc;s these out but does not guarantee 
the. presence of brt-athabli- air 

. The disadvantage, of asbestos- suits i<y awkwardness 
in arfioti.vvhif.hp> apparent m must >t>>ts ;n current 
use. difficulty in motion arid: in complicated reseue 
operations is caused principally by poor fit, weight of 
water absorbed if wet,, and. the bulky clothing which 
must be worn und»'r the suit itself for insulation. 
R"tc»2ht niodeit of asbestos suits are adjustable for bet- 
ter fitting in body and hood and htis* simplified • In- 
sures.' A secondary difficulty- with asbestos suits; is the 
tin.'- vepdred to jMt thtm on. 

4JMrcK*\ftz-J-;s y# ran or Asmssros avtrs 

Protective ih.thins ;fftay obtain of nnv materv-h not 
..-a«jly ignited, such m heavy leather hoots, booking 
- trousers., coats, and ;ieath6r : ;gJot'B5j ; together with a 
ftppd .of any heat-resistant . ihateri.d. Sottie ';. expert- 
d crash fire fight eiS prefer to be i l<«d. ed in u-srtilar 



partly clad ic«oh' iprn si sonn a* the tatter i 
.effectives This may be accomplished be iidf-tr. 
of position with hand-line men 

The roost, important thing is to decide ■vba 
tertbe clothing is moat ■practical for local c<>>k 
and to have rescue men trained in. its , use with 
knowledge of its limitations. : 

Crewmen in protective clothing may pertot n 
tasks dr> Of wct-dosvu to remove heat by water 

■ -oration'. V . i- ' 

In wet operation the continuous wetting or ev 
tng of crash .erewmen in protective clothing k th> 
eetumonly use-d method. It removes heat, by ey; 
- tion of water -'r.d thus, favors quick eotty. 
siiihfects- .the wflirer to risk of scalds if water st 
are pot , continuous. If unprotected ih areas o. 
extreme heal, -team , i? generated within the s-iut 
by the vaporization of inner moisture This, will 
or burn. La.stly vt-t operation burdt-ni nV 
.with adilhiorial weistbt 

Dry operation is sometimes practicable 
' clothes are lighter,; easier to work in. Then: 
danger bom interior ■scalding, and dry opera tii, 

■ ■quires no covering action by otlter crewmen, 1 
."- wdvs3rtt.Tfi.e4 m- that it may be difficult, to kee. 

;. wearer entirely dry and that there no heat rer 
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li A viatum is recasting our m aps, 
rewriting ourgeograph ies ant 
upsetting our sense of direction. . . . 

The Arctic regions already have 
ceased to be only icy desolation; they 

are the crossroads of commerc 
for the next year and the year after* 
with surfaces and climate rather well 
suited to their new role" 1 

by Lt. Comdr. M. C. Shelesnyak, H(S) USNR 




part 




Second in a series of two articles on the 
history, geography, and life in the Arctic. 

Part I of this article, which appeared in the Febru- 
ary issue of the Bulletin, gave a fairly detailed de- 
scription of Arctic geography and climate. With that 
as a background, part II presents some pertinent 
comments on plant and animal life in the Arctic, and 
sets forth the major problems incident to emergency 
survival and the cautions which must be observed to 
minimize them. 

One of the many ancient but persistent misconcep- 
tions of life in the Arctic concerns its uninhabitability 
for plant and animal life. Yet it requires but little 
study and observation to prove that no matter how far 
north we go, plant and animal life do exist in com- 
parative abundance. 

Lichens, grasses, and shrubs are the predominant 
plants of the Arctic tundra, which is remarkably uni- 
form in composition in spite of the extensive area of 
the Arctic regions. Well-watered slopes bordering 
the lakes and streams contain moderately luxuriant 
vegetation — many of the larger plants and shrubs 
reaching heights of 7 feet. Reindeer lichen and rock 
tripe lichens cover the rocky and sandy ridges. Swamp 
areas are extremely common and in them, and along 
the streams and lakes, will be found extensive growths 
of cotton grass. The meadows contain low shrubs, 
mosses, and lichens which, in the spring form a bril- 
liant kaleidoscope of purple, blue, and yellow flowers. 

As one moves southward into the sub-Arctic regions, 
a belt of mixed areas of forest and tundra appears, 
with strips of trees showing along the river Valleys. 
Sub-Arctic forests are dense with white spruce, black 
spruce, tamarack, aspen, balsam, poplar, and paper 
birch. Scattered throughout are myriad bays and 
lakes thick with grasses, hedges, and sphagnum which 
become matted with cranberry, Labrador tea, leather 
leaf, and other shrubs; and eventually, black spruce, 
larch, and alder. 

Animal life — polar bear, sea walrus, whale, fox, 
wolf — exists even on the polar ice cap. The polar 
bear lives on the ice pack and subsists almost exclu- 
sively on seal. 

Several species of seal are to be found — some of 
them banking on the ice floes, others on sand bars and 
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rocky islands in the summer months. The sea 
or large seal, breeds off the Aleutians and moves s 
ward in the winter. Large, thick-skinned walrus s 
times weigh as much as 3,000 pounds, and li 1 
clams. 

There are many different species of whales, 
the Arctic waters are inhabited by the beluga, or 
whale. The beluga is a relatively small mar 
from 12 to 16 feet in length, which swims cl< 
shore in schools of 12 to 20. They have even 
known to ascend the mouths of rivers. The 
head — or Greenland whale — is much larger a 
found in deeper waters. 

Three species of bear — the Alaska brown 
grizzly, and the black bear — inhabit the sub-^ 
forest. The Alaska bear, which lives only in c 
Alaska, has been known to weigh as much as 
pounds. The grizzly ranges the Arctic tundra 
black bear's habitat is generally limited to the w< 
country though he has reached the mouth c 
Mackenzie. 

The Arctic tundra is inhabited by caribou 
deer), moose, musk-ox, Arctic wolf, Arctic fox, r 
tain sheep (bighorn), mountain goat, Arctic 
ground squirrel, and the lemming. Migratory 
including geese, ducks, and swans, nest in large 
bers on the Arctic islands. Terms, gulls, loons, p 
dovekies, murres, snowyawls, guillemots, and , 
grouse are found throughout the north country. 

Fish are extremely abundant in all Arctic an< 
Arctic waters and constitute one of the main fo 
the natives. Salmon, cod, whitefish, flounder 
sculpins, herring, trout, pike, grayling, connies 
few. Sucker, tullibee, smelt, tomcod, and bul 
are others. 

Insects, contrary to general belief, are nun 
during the summer months. There are not 
different kinds of insects but the mosquitoes (of 
30 species exist), sand flies, bluebottles, and be 
are overwhelming pests. Of mosquitoes Stef; 
writes : 

On numerous occasions, he had to make repeated 
before he could get a sight on caribou with a rifle. He 
brush the mosquitoes from the front and rear sights; 
he could get a bead, there were insects on at least one 
sights and sometimes on both. 

There are two reasons for the profusion of m 
toes, ( 1 ) the slight temperature variation betwee 
night and midday so that when warm weather : 
incubation conditions are ideal, and (2) the inci 
number of small lakes, swamps, and infinite p 
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of witter which make, fdt unlimited breeding . 

5. thi general aspects oi the habjtabijity of 
; can bfst'be summarized by a statement frgm- 
pat trnen ft At eta Mc-cal ■ - : : 

tie region ii neither forbidding netr inhospitable 
tbf- exaggerated." stories of some explorers, if has . 
i 'tfcr mfrids of many people a. .-wholly • undeserved' 
lor unhvnbtlity. White irit-n if riled in th<- Aicti. 
before the time of Golambus, And. CQntinuoueiy 

Mi.H 2.73 years, resident man ikci> jf the Hudson i 
ittv have hved me.QiitenWient at psrmtrjflc'nt pc'-:>. 

.yhich are ifv isolated places. As for the native.- 
ittgrfsi Widenee suggests that they may .have mads- ; 
ippeararw* in the Nov th American Arctic as long 
it 35;OO0 B. C, At present, the Eskimos arc pes- 
iY Without. rtit»4t of the articles that ar<; c<msiden-d 
> civihVep. existence, These people are pat.- -*r, 
•i Witdir, the limits- e»f their, -resources they hays 
live in the Arctic more .successfully than raanv 
iviinted peoples in less rigorous climates. JHim- 
vinte tier — trappers, miners, -and missionaries— 
their Hit limes thetc. They ba<-c ir anted to know 
to live comfortably in it, and to We it. "lb bc 
a'ritnt settlement is small, but it has been ■■ Indited 



manage- a relatively comfortable, stay . with . your, 
grounded planp, :>r walk out U> safety. 

it is interestirw to read, what Stefansson has written 



aftouj the' comparative safety ol the seAs. in discussing 
the missing Soviet fliers, Li v.ti'ei iky and crew, who 
were lost on 12-13; Attgyst iy:s, while attempting a 
tttmspolar (light from Moscow to. Fairbanks, 

■Uvant vikv \yx- s&>mncJ to hav* snade a forced landing :'■' 
oii thr H uUr s'ta. Therefore, we consider the vsnons berans, 
now thty comport: for tin iifctv of forced landings. • 

Most flyers who have come down on liquid seas for from 
land and beyond stj<ht of j vessel have heen lost, .AH. 'hive 
beeft -iqat who made forced descents Wyond the sight of 
rescuers in a j?ab', ; ' '.e-y .', : \ ; ■"■.,■- - 

Before the Leva rievsky flight, there had been -perhaps a 
Joii n forced landings ok the frozen sea:. .Saine were if good 
weather, boat? ift f ailing, snow, saw. in bH/.z.-ucK, and oat in 
a. combination of gale Had, the darkness of night. All these 
had hri:p safe descents- -ijo lives- had been lost and there had 
hccn onjy minor injuries to planes. The flyers were always 
;>.-•¥> d in one of three ways.: ! shey made repairs and. "flew 
again; they were rescued, by plane or ship, or they abandoned 
tiVir plane and walked ashore. 
' TaSc- aprctficaUy for the North 'Atlantic- the entire -period 
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:it : >y -climate as fiy lack oh natu rai fssowrcex a ad . 

toma.tH-i'Cition with the c-m ol fhe world 
«'s ihntdd uot h inteffjit tod to an an thjst -tny- 
i>e -iififwJrei-c-- it; the no.-th without foreU* light,: 
•ndtitfSitte, The Arctic imposes its own ijf«tt.ir'a] 
m.tian* Oil its iith^blt.-titti, and Otr ■.eeipt of 
Hvinu' iheie - lies' in Wotkint: uiith rather than 
mie. - : .. ; . ; -: '- '-/v ;: ■'-'■- 

tin: 'is cold, but the' coldest spot;; in the world 
i the Arctic; it is ha'rrw, but vegetation and 
rammai, fob, bird, and hjsett'iiie a hound, it 
but chiefly, in localized areas; it rains and 
itvijy. hut only in .-p. a; u ts fdenei!y,,if you 
rid iied.-tM-tnd it if- you are wijhug to learn 



fiOui its first crpSiiHg fcy the United: States Navy airplanes 
m 19.Tr to t'tii- be.Sijiriius of survey flights by Prtn-Awepcsri 
Aii Wuvs lid ImpetiAl Airways in 1937.". During thi, period 
at Icak'r iO ocean descerits were made in ail weathers' from 
i. aim to gale. Nine planes were lost. -The prajple saved 
were - mostly those who had specially good luck, as coo, iris 
dowin. in fairly good weather cith'T within sight o! a ship 
or after being able to corntnaiiicate to a nearby *hip through 
radio, the approximate position of their desrtut. . ; . 

Tlijring the same period raoni than 90,000 mdes wtrc 
flown over the polar sea.. There were *tt- Ittjst 56 voluntary 
-and forced descents in all weathers frotti ealnj to g«if inot 
■all Soviet figures are -available V. No lives wt-te lost from 
atlv nl these descents, : - 

Tlit safety pf. the polar see, as compated-' with the dead!)- 




were tend. Yau are, warmer on the ice at —50 * than you 
art HI rfv; water At. 50", fw waf« *f.rs to your star but cold ' 
air is feldit bay by your clothing-, In a -.50-mile atorni on a 
liquid sea the waves brea 1 , «ver your plane toss tt about 
until It sinks In a 50' nine -wind on the pack ke you car. 
lash (|J«o \mir r>!anr a? if it were o.ri land. Thin you ton- 
siruf t a wm'i i <rvii, of »now Wot ks- and' trnr behind it. . Yru 
can build a dwelling sf snow in which, by EiKi-no technique, 
you san havr a vvarmUi SO' Vhcn ihc thcTroomcttf "out- 
side teads -50' If your SitpJanf- is beyond irpair, vuur 
radio may not be, and y«>u have ttme and «.omtoct for gating 
it into shape. 

We .focus, .the broad roiitrasi* through «jiceiaJ .eases, of the 
Urjuid and tfasfl oi the frozen set), 

Captain Charles Kiucfstord-Srnith, Australian. w;-.s h;:,t tt. . 
make the east- west and Wrst-eAsl crossings- of 'he Pacific 
Then he took off ttnai Engiitad on ,6 ''Nryvejfifev 1935, -ccoin 
pariied by 'QTtan** Pethybrkfse, aiiempMijij to. set a flew . 
Apeed record, to Australia. They Ws're lost wm tin .8 Novem- 
ber fighting a monsoon off -Si/im. . . A search was immediate! > 
undertaken by four Roval Aii- Force ftym« boats and. mail - 
pla«ie* t but oo t«(p qf tr..- mratriff fii'rs v\-:-i tonftd. 

Q« ? ,1'ily JV-i?, \melia Eatharf, heroine -.of American, 
aviation, "and her tv:,(.L'ni. ihr Competent and experienced, 
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navigator Fred Nocman, camt down in the tropical Pacific 
'. While not exactly a cainy, , there was no high Sea running. 
No ship was tight by, arid the exact posiftbrt was ntit: .known. 
The t?ar*h, hepim at ante by private ifwk by the United 
States. Boast G\Utxd, and by the tin) led Siafes Navy, wa $ 
abandoned after JO d.-ty&- Thr only h«pp wmaiuinft was that, 
perhaps far Out of rf.clconinjf. the plane might have torn- 
down near- 3 iropi/al island; We de r.&t often say it, but we 
all know i\- —life is not possible for ally length of him in the 
ocean oi tbe irupios except «poni!Uch Jjiids as you may reach. 

Swinging f-oin tropics to Ar'.tA. we take the first descent, or. 
rather the fust three, descents, of a pldh? upon ire far from 
\iiofe in the pobtt set... On 2f» M'..rrb 1^7, Hubert Wilkins 
•>i\d Ben Eickori ffew with sb> nr-rthwest fjrtiui' Point Bar toy. , 
Alaska, Wp|i thi thtrtriomrU I .at take-off' around -40 s ; 
yj'fcey pla,fiftf ; d to .fry north w.es'twji'tl .te about fj , hours, to the 
vicinity u! liititudt 80" N., lonxttudr tfflV' W., where they 
■ Would descend wei take swintimas.. , , They would shen fly 
-settth- f>f 'i 01 S hoiii-.j >ihJ (h'-tn ■ refurn 10 flairow on a 
soiftheanufy course 



• A h\uidit-d oiJJej, from shore the plane was already .) 
the previously Jwtrtvn regioM, for they had omsed th. 
of the Af.tr/ufc, i »bip with whie.li WiikiriH Iwd on. ■ 
con ore l"' d terriporanb fis«y continued for 4u('t mi 
•yond the; ^atluk -ejcpHiWriort,- Wbfeis -ihey had exigSne t: 
which nercssitatcd not .■■only a forced descent but also t. 
ski or wheel descent t-vci attenipte*] on the pa.iV, b.f 
shore 

Wilkinsi selected a landing sp&t he rhoupht f.-iyoval- 
pending, as he hhs said, on she experience b<f had fjyiijy.: 
traveling ovet park itc afoot cfuiing the \c3i.s i •)( ,i l< 
hi- w:t- -t Hiciiibfi ot th«- Can-idiaxi Aut'c f,%pcdii 
. 1913-16. Kiebon, sthoohd hs Xnrtti iJakotAn find A 
winters, brought the plane dftwn te a perferi landing, 
was, in clear; and nearly calrrf Weather 500 liillrs iffiiiv 
A. sounding, '■ which'.. Wilkins took while Eiebon was- ief 
the engine, gave more than (6\0bi) feet, so that th«» 
abaye the : .dcqpt;st; place yet fp.und. in the pel's*- sea,; 1 
the K-pairs, the skv had do,jdod ovet, and iyow. wits beg 

tO kill, , :, , > , 

Aftei .1 t.xke-utf ftom pack that was made difficult 
-jdfiness ami depth of new- fallen s«t>W, they flew tasty 
little way, hrfd eagine tiouble again, arid made their' ■ 
deseesvt in a Miowstotnr. The\ win- still appm-imate 
miles fir,m land 
; We nuftt papse here .rerriirid those readers who . 
.'.pecitilisfs ift geography' arid clintate that' trie frir/en s^;( 
■=t«vtn, hi {Oinpaiijon w'ttli :iu\ -ocean that i> whwliv 
\hh point wns firs; emphasized by the ,\mw.m < 
Ceoijir W. lV»/»o*< '1370-8!' and i.,lb establi^heci . 
%i by Fritltjo' NntiM-.'*. and by sabsniite.it -ibv n 
40-inilC>nn-h,)iir wind is as Wc : -50 rfjiles friStii <! ( o t r 

Arctic as;. 60-milp ward 'is an she 'Atl.t.yije ?i 

lane betwceit rVfew Ywk and- Swilwonpion B'yf, i> 
winds, dn blow on the North .Atlantic, and Hi ni'le 

• \- -^V : V • ' ■ 1. ' " . " * ,; ■■•'":» r" '.. • •' '. '.v- ' • -yr ; ':> "■'";,'■■:"■;-•-:■..-' - t : ; " 



ig Irom the wwth before EivLioi: 2nd vVUkuja had 
repays ■ :,-;';, 

>>r. iccotxJ take-off the plane headed back toward 
: f longjir this wind , tin ougn the af tertioori. planes 



«'{s»t in 1927 as thsy are; 



and snced was 'cut 



ng liu 50 or 60 miles, Ihey ront'nued tlnotjfcb 
hi of tfar late afternoon. In this latitude -it this 
ir, arid with cloud? »« the Sky, it is practically dark 
rfc.; At. -9 o'clock, .flying a mil.- Ineji. thr plant's 
ipt-d iO! th<- third time, ikw for w^ntof gas. 
y tiling t*>dt> was to Seep straight against the wind 
Kg the plane, down as gradually as possible. ■.' 
is .1 supreme test ci a. theory; in, practice-. ; 'During 

expedition Wilkins had arrived at the 'belief' that 
') have to go more than 5 miles: on the northern sea 
before you find a patch of ire level enough fcnd 
sgh for an airplane descent and take-oft. These 
.nttiy Arc scattered : crrtainh 80 percent of the. ice h 
.itgfi for a plane., 'perhaps 95 percent. Even m the 
athet- there li open water here and liwkc i -fai fhe 
tinuajly breaking under '"the. 'stress "of the mtrevts. 
!■«. o.fre then, at least l'l to i , that tiv darkness 
«»§. s tot :ii tie plane would tje injured, perhaps I 
L't> ib'.*E it would roni'! down in open water, -Wh.rt 

howr^er, was that U descended on a fairly level 
hete »at not even a Aft ve re ,olt. Only the fabric 
-iivhtiy wiured, men by a- shaft .of- ice. 'Ihu 
■v.. 'Aaj immaterial; tor the plant, lacking gas, 
' >« be abandoned (There were nor in 1.927 such 
\i-rm» for rescue operations from-fhe shores of the. 

blisiifd and darkness, Wilkins ;ind Ei.-json, nble 
tv a limited ids* of where they were. -and' how m- 
nt to sleep in the -cabin. of the plane and' had a 
jd 'light MfKis'fg found the ffi drifting tm a 
\te Hot, surrounded by leads and patches,' or open " 
'be. 'Weather was . still r.Umdy arid there was mi 
it. sb that new ice did not i arm rapidly upon the 
■i c«n>j tUi" floes werr- comparatively tree to move in 
Sbcfe, appeared tcr be southeastward, parallel to: tfefe 



: north coast t»f Alaska. An astronomical observation later 
fl-c-vvetl that they wete about 73 miles nouhwesf ol Point 
BarroW,, : ■ ' . ' . 

ih " days the Hot, with the camp on it; drifted, about 200 

' mile* in an easterly direction. Thee, the skies cleared and 
the weather became cold io that new ice formed, '.binding- the 
floes. together-.' Wilkins and Eielson now wok their bedtli'jg. 
camp gear, rifles, aod ammajution oil their backs and 
started walking toward shore-,..' The; averaged 10 miles a 
day and made it .in TO d,*yv ; _ - 

'The greatest, concern, 'unquestionably, ''is .about 
■ pmergenoie? ih the Arctic; The more: one knows about 
the :north -country.,- the better prepared. In addition, 
bill knowledge- about the gear and •equipment of : 
standard jjreticand Alaskan cnei fceuCy kits is cshtntiai. 
But knovj linn alone is not enough. It also is vital 
to check on the emergency' kits to -see that everything 
is present and in. good- condition . The rotiibiiminn uf 
the right equipment and its .proper use will, almost 
invariably-; be; the difference' beaween .being rescued in 
good "shape - or even. .walking, back; to safety — and 
failure, ' 

During World War II. the armud Services : have 
issued a number of excellent booklet* oi> the Arctic, 
; They include: ' ■" -'.-... "..'.-vi ' : - - : : .;- ; .y' '- ■; - 

At etio Manual.: Viljhalrmir Ste-fanswr. Prepared under the 
direction of the Chief of the Ait Corps, lb S Amry. I S'44, 
K- V. MacMiban, S5b' pages. ; • " :r '; 

Uudoubl-Jtily she fines! single volume, evet written on the 
*,;.< rr; Mdkos fascinating reading. - ■ , 

Pubbihed Wat Departm< rtl, - 122 pages, > ' 
'•;.--: v An tsci'llctit 'manual based- ait S'tei'aDsson's Arctic 
Mamial, but ol -necessity, briefer,. 



2 'V. Stefanssor'i, ■ Unsobed Mysteries of fhc ,V(li'- 
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Care of Personr.d in th>: Ar.etic. , In?oraiatfonal;.Bu?btb No. 
8, Arc-tic, Desert, 'itn\>i<- ■ Info« n>a tum'Csimr, U $ AAF. 
1 944. 1 2 p,u<c;. 

A very brief paiuphJet. giving sortie pracucd infonnatic* 
Eroenccncv Lining jn the Antic. Informational Bollpiio 
No i.. A D. T. J. C- U S. AAF. 194+ . >8 pajsos 

A ^i.iidr book ijf important . facts,- • ' •••• •• 

jungle. Oeserf, Arftic Emergencies. AAF Flight Control 



Vranh fire® 

v ■ ' ^CQtiHnved ftw'pttge 1? 1 . 

rescue operations which depend i-pt-n th<- a' 
curate sight. When heavy .foam once covers : 
openings i? is- very difficult ti-> remove without the < 
Gompmd, Safety Education Division, U S AAF. Pa#u • application of pure watei -Efforts bv the \ve.,r 
94 to 14V. - ' ' r , f . . ' . ... , , 

„ ,. - : ...... , , j ... ■■ '--remove -.mam itom eyepieces with; his elove mav si- 



;:eysiy 



mausfia! Bulletin- No.- fi-. 
Survival or. Land stew} S.-u. 1*r. p,ue-d for the U. S; Vif\ 
1944.' Pages i:? 2 io li.fi of -„ po.Jkp!, manual detrtieci to 
Arctic Survival 

' Aleutian Sense' Training J>v«ioh,. Butchu of A^ronauric-Sj 
ll. S. Navy. ■ ' 

An aiijusiriif p.iniplilt-% cK,« (- !\>il of -dv,< i !« tt.i- 

twidnfoot. ■ " - , ' 

:fn ■addition- io the above items -■ wbi'cb .-arc .jip^fcial- . 
u.anut'k the following, more cxtcpSivt- books are of. 
■spedrd interest, . 

V Sfefciruwin. Tb" fiu-iidly Arctic; MaeMUlan, N. V. 
S. i.t h,.j;t»w . i-* i : 

RE Fvrfry Secrets =>f Polar'travcl -; N. Y Century Co., 

■ - 1C "' ' " ; v - e . ' 

Y Stff-f<!i,sso»i. I'lc: A rem. Jn Fact siid Fable. Headline 
Si'Pir<i Ni., H r.i'-^'ii Win t ( %i- & Y i-MS. ■ 

li. Wmswi and \ Su'fapsscn* Conipaw of tu<- Work}. 
>lacMili%N. \ f!>4&. ^ - ''. .' "•'. " 
7 Arctic pilot fiij.-t toiiMii-i PnWisiied i»y Hvd.'ogriipfiic 
Deparuiit-'iu oi tire \\drnjiaity &t-prpdtK'cd by rfydro- 




'•-••5lrea3s.--.thfr, transparent surface,, with only tligln 

prowment in yisibdit). '. - 
:•'•* 'A romc man once wet should always be imp 
,uc)y covered bv .4 hand Sine and gup or appljcati. 
m t>ri f, rcci)cv a fiom gun. This scxvc-v ,1 (m 
purpast ■ It t-ooh f 01 protection itRaimt heal. 
j«su«-s dir»*(t contact with the ad>csio>-«;nn mz 
:dl times, so that, he niay h p warned of bacWlash 
prot-.:c-t«»d if he show signs or s»rcujiit»mj: to 
Men should be kept under direct and close obs. 
(ion at a!) t.uncv both in training work and In a 
. ciaxbes. ■ " : " ., 

It is Uilpeiattv»- to nor get gasoline on the dot 
The. wearer may avoid pools and splashes, but h 
. line and turret operators must n void ctrivin>; f 
^r^olinc otji 1 iiviu 1 11:1 u t>\ thi i-i i-t 

lit spite of the many Hnntationi of protective y 
ing and the car c with which they must be used, i 
liandf of properly trained and t^xpenertced men 
permit early approaches to crasb-atrplanc tk^. 

The decree of protecfion .vhu h m»y he o\p 
from: the use of . protective cloUiuig- is >>t« te-u 
quot- d an a specific time ol sate, »xp >smv w» 
qOajification as so the. mil, underitisulatioo, or n 
Of the fire;' Caution v, uecpss^ry' in the ice <>( 
figures 4" a basts of working endiiraacy. The 
dement ijt dep'endeut upon wt- inti-n.art of la .a w 
even awav from the fire proper mav be protuh. 
iWltli average: asbestos. suits and clothing wofn i - 
under 'in -exposure of htt-rally a few seconds i t 
/Um.'s and heai in the midsi of a t«rjre c.awhtn 
lii.e, >vj-o\c fjtji On the other : h«md, t ^itsb i 
man may w;ilk < nw inuoipi', witii - liebi hazard thr 1 
spotty gasoline spill tires, which. :give the appeal 
of coni'Diiou- i..posute in fin No general; 
determ inert, • liiiii'jrions hax : ei been autbori.tar 
TSKibiidiCfl." ■ ■' . 
'•: iniiuediutc phvsn.ai reaction ga^ed by "a prey 
careftiiiy btiiit up, working .experience, )> the 
sound basis to gtiidy rescue jnen in their ehd-Jnuf 
protective ' iottuoa. 



puis, i of the Bulletin to keep its reader, informed 
>'.pm-:*i pt<M?e<s of w|»fwn( \tetnt of senreh and 
i risi. ''u.mHev, i.i >.«hethsr or no', the rtttrt hai- 
■a.'" ft"«f/««ij in lis pages The bulletin, in 1944, 

•i'tiiWi en sk'nalfo^ -mirror i. ; Uuuit'uer. bebevint. 

n'-vuiti fr* interfiled hi « t H'npUtf, .vttfaiitalivt 
.iff ihif mpotip'ni plete ytf -cqtjprns'hi; tut.- at*-' 

itflet thtx Hrtie'y article by Mr,, Hunt** of jht 
Simdatdf. hd. ■ 



■ : . ■ -. 



■-site mirrdr titUt reflect-.. flash* t of iMfligbi rsailily 
n observer 10 t>\ ?& milts unlay- oft 4 clear day: 

h i small in£$p.?n:iive (t.gvut wii ptodwe mgnnl*- 
cmsiderahte distances,, -fill Pranehvs . of, Ihf ' United 
ed services nnn> eqwp their lijtboali, rafl* and 
keliiEretphic signaling mirrors. . i'kem m* porkfi- '• 
tf'n-Tssiitimi. reasonably tint mn.P-iS M specially 
•d glass oi shiny metal which pMstia s-'j'mt: mama 
reflect td sunlight: :' Tktte. >ne-k<Hi) t« /fflMj 
unhaht hdtle ptuued n-Oithi >>f r 1 u ? 

■wind* hi. and rr'mtefl'-rioi. A jaiesigSil type-of 

bren r.utt'l) HS-<d by (he BriH\h tn their utrutttal 
Tkt molarity vf ini-m-s prnrdacjiil fat Jwrtmn. 

krtiv t'-i -r ' tht » '.is I lyp*: .Monvf'iclyie o' 
1ft* tthp*ttkt'tbr t,ff&: tip-fox i u « airly did not st&i 
<4i» rl }$4-f. ,W thU-i* without question the best 
e iypa. With fi ftiiarsfli*ti-jM*t)tps mirror, a ug 
ly has In .look ih'raugh a -itgkting window in ' tht 
I it red spot <.fhich appears in spnct in front pp. 
.and then Itftt'i ike mirmt-iappi this, red spat 
, Kl >- ' , , . , • , . -j.-: 

ft..4v iriirf-r i*f\er\ <%4i-.-- of nmSvcht 
'.-it. fW^a — ttutfs Atva\ >>>i 

V .• -yillill} ■>'• J/'.H • ^ , • i]r.- 

- §| f'.r:,i ti; .<: ?X'<f I3;:tj>etj i^Vi\tr -Ap^M 

- ■, - *. . , -;-*..' ■* ."tj ' ' ■!'• (■.",•■»" i, ''v' : 'u' ■%/V ' 1 "'"' •■'■\v' ; -' : 

• ■?rirfi^\yeix rittt ftkhatefi wiiii Am'en--- 
1 .:,-<(•) ip:<i^nt-.m?ti.l" 'lire •Rjfk?«nf-i;.rk»''r stA^fcii- 

ij. -nu-ip.it' Mgiiiilinq devil •-. ,u<U; </ ?.n It jpp 

• ■ -ifr a hijj'cj attract {-h'C' .art.t.»fi.^«"v. «f ••.ii.l*'S*ja'*v 



because survi*.or% f.m the vvrr-ckagro hdd been able to 
direct rnirrur flashes, of sunlight at him. 

To a passing observer sw/aJ mi lc> away, Mjcna Is 
Jroin a small miircr appear as bright, Jne^ularly 
spaced flashes of iight coding, horn ;i point in dip- dis- 
tance -which is usually near the, horizon., The bright- 
, no* which the Sashey appear, to have js deicrnun'jd by 
the size, fjattif-s and rctiwfcana- ot the minor, the 
distance between ■rescuer and survivor, and the deary 
am of the iijno'ipbere. The ifequcricy with which 
flashes rtach tht- oh«,ery«"j u de'errnrncd hv the skill o.f 
die mfyivor and the xiilfibihtv of flic iriechamsiH Jbi 
aihaiog_iriuror-rcilected ,NU/die!i* 

In September \'3¥2 rcpr^rnuuivo. of tht Untied 
Siaics Cuast Guard, the OHiec -:4 Strategic Sc-mrc.-. 
iKid t.'K JS'atiojiai hivcitnrs. Cr.uncil cam." to tiit- Na- 
tional Bureau of Stands ds and a-ked ?->i assistance in 




iu liogruphie *K 

M ; ; . .fv.-;V. .:,..;■••, ■:;'^.':a^7--v:;^":'::V.-;;;\-^:\- 
■ -■ ■ - ■ ■"■■-. ;:; ■ ■ ."■ ..■■ i • ■ " 

.BVBichajd S. . .Hmiter, Niitwrjfti Burtfiu Standatds • ' 

. , : .o';v^;,;, v v.^; ; .:; ■- : :,;. :-■.'■ jV;-- , - f//. v>> r ;.- ; -; , ,;5;V 

•',■■'. .:""'\V',--v';;;: ";V\,.';/.i..:. ; \;v j.V.,:.i.; '■-;X:*' - ^ > /:' < ;^«^•V.' A 5^^■^:''.•.'< 

tlMP side of til(i>nin%:>'u, ltmpired--vliiii ; signaling -mtrwr 

manufoctnicd by tha GtWrtd BletteirJ €:,. and intended: ■■ • 
for rem -sight aiming- ifioari'm °f Gtr>trnl Bkr,hM Coj 
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mirror* 

• Ms. 

[•our mlhod* of aiming mirror fl<ishf> of mnlitihl. 11) ym/ 
in Qvued foresight, 12} [orcngM llhilisf, mur.v}. tear- 
; : si^hf e Geno.il liUcntr mirror) and l#J teirarefactot 

■ 

designing a practical signaling 'mirror which could be 
packed with 'lift rafts., lifeboats:, and. other survival 
rqu'prncni Tb'reVqtteidmis. were raised (if What 
sm the best mirror materials from • the standpoint ot 
shininess ability in mist <0rroMc.11, and resistance to 
breakage:* (21 What «ize and flatnev, must a. 'mirinc 
possess to produce flashes of sunlight bright enough to 
attract the attention of an observer in any p3>is-g an- 
c raft or boat likely to be seen by a survivor. 1 {'$) 
What simple and effective .means can survivors em- 
jridy to aim mirror ".Hashes of sunlight toward s passing 
cr.-tfi? :.- ; -"' ' . ; ii ;.l . :■: ■)'' * . 
? The first iv.n mictions were r.vchly dinvycr^d by 

information ikt id> .caiLih!< phi« the n ulb oj i feu 
Urals and experiments' To the Jast question, how- , 
ever, thete was ho irady answer. A few trials soori : 
:.how£'d that miTc gurs«worl< in luiidlma a Jnirroi 
without some -accurate scheme for aiming flashes 
.would not work If no-.- Jail> by onh h,i!i' a deem* 
to face * mfrror half way between *ho ;,un and the'" 
tarcet. the mirror djywilp will not t*-n< h the target. 
Within a few days of ihe receipt of the request for 
assistance, however. L. L. Young, then of .the Bureau, 
staff, had- devfeed thi re arsight ltii-rhori for aiming 
mirror flashes and had shown that it was ».-( urate 



and could he readily provided for in the matt 
tore of AmaSI minors. : 

Suggestion* for Other method* of aiming mi to. 
nals carne from other sources T. nqtuvd<mahi 
"-.best Of th*--.e is the riarorencetor method whirl 
submnteti by its mventor. C. H. Learned. -of Cabtt 
to the National Inventors Council, several momfe 
Vbung'-hsd suppled the rcarsigb* "method."' 

The material!, from which good, shiny mi r rot 
be made are aU la miliar, excepting perhap., K>r 
tofizcd transparent, plastic "sheet which ha? app 
only recently. .Signaling mirrors of evaporated a 
uum on- glass and of precipitated .silver on glass 
been widely manufac tured in. spite of the objectjo,. 
brittlep.ess of glass;,, With some: mirrors, this ohW 
able feature hasbeeh partially overcome- by prim' 
treatment of die ■glass, to increase resistance to b 
age. With others, the glass has been mounted 
cushioning metal and rubber frame. Coatings o 
quct 'or paint ate, of course, applied to the metal 
on .these mirrors to prevent corrosion. . 

Signaling mirrors have also been made of chnm 
plated brass and steel. To obtain satisfactory i 
ance to corrosion from mirrors of this type, the. pi 
must be w«Il applied, or Jl yriH not prev.-ntee.itt 
One survival jctoimr htoughi to she writer 1 ;-, in u9 
demonstrates ihr importance of conosion re-dst 
A flyer forced down in the South Pacific had. 
adnft 2 weeks when he sighted a patrol plane-, 
though the sun was shining at tins time and the 
kne* how to opera tt his thrfinijim-jiUiiPtl 

, mirmr, he was unable; to signal beams- of the c 
si<ao of the mirror. ; . Oidv the sharp *<vc-s of die 
of the patiol plane brought about his i-esene. 

; Stainless steel has good, resistance to sal t-spray 
rodon. ■ Although ilic British made a good sign 

. nnrror of polished stainless steel, it is, believed tb- 



\mcncan asjenc 



tried using this material, in 
because 'it was in short supply during the war, a > 
becnuie it did not readily laid itself to the types of 
Htruaion being tried. Recently, the di*vft<fpine 
/> stainless- steel' Scotclslite type- signaling' imnn- 
been undertaken.. Having both resistance, to brc;, 
and resistance to .corrosittn, sfaipJess . steel would 
uv be an ideal material for signaling minors: 

The. possibilities ol mirierisod transparent p 
are not known. C4ood pbtstice rntmors can aj 
ently aiow be wade by both evaporation jnd • het 
precipkaiioh of metai filins on irahKpafent s.he'-t 
., btherwi'ie "'practical, plastic signaling mjiroe, y 



the advantages of light weight with freedom 
ttleness. The plastic mirrors examined to 
rever, have all tended to warp in warm humid 
res till they failed to comply with the ex- 
ally established requirements for mirror flat- 
h are described below. Until this tendency 
:an be overcome, as it may be in some of the 
developed plastic materials, signaling mirrors 
; will continue to prove unacceptable, 
r reflectance, which might at first seem an 
it consideration in the choice of a mirror 

is actually of secondary importance. Of 
erials mentioned above, a clean mirror of 

glass will reflect more than 90 percent of 
which strikes it at 45°, a mirror of aluminum 

will reflect about 85 percent, chromium- 
rass or steel 60 to 65 percent, and polished 
steel, 50 to 65 percent. Although the differ- 

brightness between flashes from like-sized 
j{ the best and the poorest of these materials 
: perceived if the flashes were viewed simul- 
Y and side by side, the flashes would be of so 
le same brightness that there would be little 
:e in their power to attract the attention of 
ver. Slight bending or warping of a mirror 

much more serious loss of signal brightness. 

tRROR DIMENSIONS AND FLATNESS 

amended sizes and flatnesses for signaling 
were obtained from the results of experiments 
;d over an 8-mile range across the city of 
;ton. Because it is unlikely that a survivor 
any rescue craft more than 8 miles away, it 
that mirrors giving effective signals over this 
ould be suitable as items of survival equipment. 
:s of sunlight from a nonflat, 2-inch square, 
■steel signaling mirror were seen across this 
ange. The flashes were not bright, however, 
other hand, flashes of sunlight from every 
yhich was 3 by 4 inches in size or larger, and 
flat, were quite bright. 

y thus be said that a mirror which readily 
one's pocket is large enough to be an effective 
r mirror. In American survival equipment, 
about 3 by 4 inches in size are usually found 
sts and small packs where space and weight 
premium. Mirrors 4 by 5 inches or 5 by 7 
re found in lifeboats, in large packs, and where 
id weight are not so vital. 
ts of these sizes must be nearly flat to be 
A perfectly flat signaling mirror will reflect 
of sunlight into space which has the form of a 



cone 0.5° in diameter measured from the mirror. This 
is because the sun is 0.5° in diameter when observed 
from the earth. If a mirror is not flat, the spread of 
the beam of reflected sunlight will be greater and the 
flashes of reflected sunlight will be correspondingly 
dimmer. In the experiments over the 8-mile range it 
was found that slight warpage improved a signaling 
mirror because the additional spread of the reflected 
beam caused suitably bright flashes of sunlight to 
reach the observer with greater frequency than from 
a perfectly flat mirror. A limit was found to the 
amount of warpage which could occur before the loss 
of brightness of the reflected flashes became serious. 

The amount of warpage was measured on a mirror- 
planarity meter designed by M. K. Laufer of the Na- 
tional Bureau of Standards. With this instrument 
the beams of light reflected from different parts of a 
mirror under test were measured for their angular 
deviations from the direction of reflection by a flat 
mirror. The signals from a 4- by 5-inch mirror began 
to show serious loss of brightness when the average 
deviation of the beams from the direction of reflec- 
tion by a flat mirror was about 1 °. With a 3- by 4-inch 
mirror this figure was about 0.6°. 

The sagittal distance of a 4- by 5-inch concave or 
convex mirror with maximum permissible curvature is 
about 0.020 inch, that of a 3- by 4-inch mirror with 
maximum permissible curvature is about 0.010 inch. 
Although care is necessary to avoid warping the 
strengthened-glass mirrors during heat treatment and 
the metal mirrors during mechanical finishing, the re- 
quired planarity is not difficult to obtain. 

IV. FORESIGHT TYPE MIRRORS 

Four different methods for aiming mirror-reflected 
beams of sunlight are illustrated in figure 1 in the 
order of their effectiveness. The methods shown in 
squares 1 and 2 should both be called foresight meth- 
ods of aiming a mirror because in each sunlight is 
reflected from the mirror onto a nearby object in the 
signaler's line of sight. Square 1 illustrates an im- 
provised method of foresight aiming and square 2 
shows the operation of a foresight signaling mirror 
built for the purpose. 

From the accounts of survivors who have success- 
fully improvised mirror methods of signaling, it ap- 
pears that when prepared signaling mirrors are lack- 
ing, an improvised method of operation similar to 
that shown in square 1 is most likely to be success- 
ful. There is a question whether the particular two- 
man method of operation shown should be used in a 
boat craft on rough water. The motion of the men 



makes it, difficult to keep the foiedgbt near the 'sig- 
naler's line of sight to' the target The signaler rnay he 
more sucee ssful if he uses his own hand as a foresight . 

On land., when; , die signaler is not in continuous 
motion with respect to his surroundings, it is easier 
to keep 'a foresight in hue 'with a target, • Sometimes 
' it is Lonver.It'ii c US iw a part at a bush or "tree as a fore- „ 
sight, .Flashes of sunlight- frow-» .tdikn mirror, a un- 
ean hot join, or 4 plain piece of gi?ss can he .timed n,uiie 
easily and -accurately by 00 e ; on firm ground; ' ; For ; 
suecesss, the alinemeot of t\w Memder'; eye, the mine*, 
the foresight and -'tht'... target irimi lie iVu*d<« careXuHy. 
It is quite usual to find ,m individual practicing tli* . 

" : ; ; \ s''h.v7.v": -"" ; T <• * ; ... ' , '. /'• V.'". *'.-";. • 

. ■ -i ■ ' •-"-» ' v •. ,' ' - " . ' • '." *';*'.■': '.j; e i. 1 . • 
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British 4-hv4 inch .uainiesssteei signaline mirror with rhiif 

' fimnled meted tfj, 1 . ' 
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foresigh t jnethod of si^aiipg whcf thinks he is directing 
dashes to a distant target, and yet does not hold his 
mirror dose in his oyev. Although one sees reflected 
light striking the foresight. ami ifiek.fesighi is properly 
in line tvith the target, signals will not he directed 
toward, the target -tmless the mhror-rcjTeetVd bean, of 
-uuhgin and one's line of vision start from essentially 
the snmc location; Failure of the. signaler to hold his 
mirror close to Ins ev< s i: a vtr\ eonrmon enor -_f the 
improvised foresight aietisod,: ■ \ . t 

With rtdfrors mannfaetnred,' jo;' iforesighb aiming, 
correct, .dim inerU is inured by .sighting through, holes, 
Foresight tvpe pocket sigualitiip mirror. -A praetieafh 



the same design have been, proposed h'v C. II M 
of California and T I) Robertson of Amtrriha 
they have been procured and issued as snrvrvai e 
ment hv the British armed servi. e 

The British stHinless-slee! signaling. mirror-. -v' 
in figure 2 is 4 by -4 inches- in size and l 1f| -inih r 
The key, '.attached by str ing to the minor, 'is pa 
white .Rings conceritne «h«sut the dglaint' bol. ; 
been wr^tchpd on die shi'n'y faee or the mirror; ' ' 
enable the signaler to telj from the shadows of 
ring; tn tho o hire key which wav h- roost 'fori 
mirror to b- >og tiv shadow of the dark j • wk! 
mg hole onto die eenn-r the key. TV. pn ' 
confronting ^- signaTor «irh f.5 is shown <n square 
hsur< 1 1- to ker.-j fi.f Hui tit' ight dno'jgh dv ii 
and k»ih''l> aitned toward the (orgei and ;n .the 
.... Inn lL. '.h;..I.T.\ of die signing bole em 
on rtie keyhole.. " ■ : 1 ' : 

v. jsSASMSBr we Mitttwm. 

The .rearsfght modmd of aiming a mirrnr-u-ft 
beam of sunlight makes use of thi- snwil pene 
sunlight which <oo>- d;roiigh the .sighting 
There .must be a rearward mirror, surface .stu'rocn 
the sighting hole in .addition: to the mirror 
facing forward, The pencil of sunlight which e 
•through die sighting hole is intercepted by sorn 
\t-'A behind the miiror. such as die signaler's fa 
hand,. and 'is.then obsm'ed by reflection in the' 
ward mirror surface. (See fig. iio? square H of ft 
I e is thflask of the signaler to turo the mirror s< 
the n-jleeted image ni the httereeptcd spot of 
disappears from the rearward mirror surface mt 
.sighting hole at the same tsme the line ofsighc thi 
dee hole, is directed to the target. Aiming. a min 
the rearsight method is not a simple task. 

The rearsight scheme for emergency signaling, 
rors appears .to have been 'first suggested in ': 
•.Robertson 1 . in. Australia. Robertson's Migge 
were ; !cm \r, ffi,vh,, w the tretecl St-tfes, ,n,.J 
L. L. Young, fornrtriy' 6f tire National Btirei 
Standaids, and W. M. Potter, of the Genera! Eh: 
Co., conceived die rearsight scheme, iedepene 
while working on signahngoninor. po'iSabihtios 
in 1342," . - - .■ - 



'See Ausitdtiufi patent H7,?t)i) murJ A'>.-y ui>-; : 
fn Th"iri's Dunn Raben.wn for an imprcyed rmifi" e. 
device, Ar/arding la this hat* nl, Hidif> froi .> ir,t, 
ration mat wce«-pifd- January 12.JS40, hut sine* tkt 
CQotrt bath the taivneh- dtid reilritiju t)p<f, p* 
Miff?', ;> h pot pomblt to un a t"rft : cftatnty Shftt (h/ 
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MCt-Hont rcdrsiyht mirror of Potters design, 

o Jt'Js migm.J specifier* don of tempered glass, 

;cd in production by C. F. Perkim uf the Geo- ; 

f«K flu. land widely distributed «'ilh American 
equipment One type v, shown in a rem-view 
(Fig. 3)5 The mwoE evaporated 
m on tempered glass which wall not break 
<>( >ped from a height of 3 feet onto a hardwood 
T»e sighting, hole- is in. the -.shape of a., cross- w» 

riemTior has a somewhat -wider held of view 
ound hole Would give. For a rearward minor 
.-iiftoundirig div sighting hoie, the evaporated 
n! tifr a rd the mirror was coated with only a 
ugh- tectum*. The rear of --die mirror with its 
and dse circular reflecting area are shown 

ight dgnafing rmit'Sri of sheet stad diromiurn- 
n both sides have bem madr. Vahongh these: 
do not. possess the susceptibility to fracture of 
rror*. the resistance of many of them to salt- 
'mfosion is poor: /;> addition, many of- them 
-ri found to- be -seriously warped, cither due to 
less in manufacture or th 'the use of sheet metal 
to rt-si&t bending in handling and shipping. 

idea - for the re.trore.fta'.tor type of signaling 
v.ss submitted to die National Inventors Ctmn- 
isc in the war effort by a Californian named 
.earned. He proposed that ah aiming mech- - 
c made by fastening J reirorefle* tor of one of 
es widely used in night-visible traffic signs" 
a of -plastic window in a in in or. When- 
dight strikes, the -'front of this, mirror, that part 
•ttsses through fhf. window strikes the retrore- 
md starts, to reum> toward rfn- sun Some of" 
m of reversed sunlight, is reflected to the tear 
two' -surfaces df th<" glass or plastic window. 

two surface* are parallel to the. surface .of the ... 
h is easy to see that she direction taken by this- . 
ivied beam { usually. colored red by- the retro- - 

) will be-exactly opposite to that taken by the 
irror-renectey forward beam : This is -shown 
iwe,r part of the drawings figure 4, of the Signal, 
Corp,'? model of emergajey signaling; mirror. . 
rearward beam. k seen' ;i* a n-d spot by the 

who places hi- eye beside '-.the. retro reflector 
osition shown. This red spot d actually an iin- - 
v formed inuge. id. the sun appearing m spare 
.{ir/-.ction- 'in 'which the mirror is reflecting sun- 



light; In comparison with the foresight add rearsight 
types- of .signaling mirror . the rmrare-fleetor type of 
sigoaling ndrroi hits three, important advantages; ( 1 ) 
The method r>f aiming' is not complex: the survivor 
nirjvh' holds his eye behind, the mirror, observes the 
red spot ipj icafing in spare, and turns the-, mirror 
until this red spot appears xo coincide with the target 
(2) There is no difficult problem of focussing the eye- 
because the red spot appears at a great distance in 
front of the mirror With the other methods of am-" 
mg., i.i is necessary, for the survivor to look repeatedly' 
from nearhy to a target in the distance and hack 
again.; i'3) The survivor has a Urge field of view 

ft?lr<ifefijc:toHyp,* mirror putaufacttited by thi Signal Strritt 
Corp, Part of case is tut away to show dvrrtitiH* of rays, 
insuhed in signaling ■ 
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because, the mirror window ig fairly large and he can 
hold b-i eye umpedLuoh behind jt. 

The Signal Service retroi-erl» , ctor-p.-pe signaling mh • 
rof shown In fumm i uses an lUfijnaiy silvr-twcked 
glass mirror built into a < u.diiomng frame and has, ;as 
an additiotial featute, icfforetlectors which face rear- 
ward for possible use hv a survivor in a night rescue. 
However, the signaling mirror has one disndvantage 
which it. has been possible to eliminate, in a' recently 
designed retmrefiector-typc signaling mirror. ; The 
mirror shown -in figure 4 must be related in its own, 
plane' til] the- .retlowtlectot h'-tes roughly toward the 
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V$CG, present Chirf uf th* Aidt 'o-htatn- 
fiatu 'V f '''Str's-i:,')' Illinois. •■ UpQi 
i*>M appotttttd h dhltizl pfiiifnnt Saptr- 
cnp'lCli\' until fiinudlY i'i'.'? iit an 



n. .vavtgiHiuv! M.t W<IOO mitet of anlfTwr; of I he Untied Stale*, Hawaii, Ataxia, 
rind }>>uf- i\v/> i* July fti?, h t wo. ap'fiinted r,i h'u --present position as Chief 
qi iht .\hn '•' /v; t ,'. ',..,.:;£.» -division! ' 

,>,»»•<.„. t '>.,'.-.».>. a charts? member 0 f iht.£t»!p*«ft>n$ Feunfiatt^a, DelrnH. 
•^% t .-^d;^j^0\m«mh*'it(h.ip in the Anmi^n v; >' vj:Ciwl Engmvft: Btigfc: 

' Pf'/V'V' ,v'- - • : ' : ;: ' v ". " : e ' ll? •'-!■:-: !'■ ' - - :- - !- : t! : 
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seeing eyes 

for mariners 

Bj 1 C^mmodoTf F P. Dillon, VSCG 

'< ,r>'^''- ■:#:;:■' /• 

An" aid to navigation n a device, external ioavte- 
set or .i-r^».iit cL-aened to: av^r th* navigator thereof 
. in deteuoinhiiT his position or safe course and' in -warn-. 
it«g hint of dangers or obslru.ctions to be avoided which 
constitute Hazards to safe mvigutioo. Such a device 
. Hj»y reveal itself te. the rnmgator through 'he medium 
;-oi light, waves, sound waves, nr tW-ironic impulses.. 
In more s-hufde tfims. it is a 'mark or guide for the 
nianuer or navjgaieo- 

A r»a\ iRfiiiorud tl» vi«.< on i vessel, foi ix&mple & 
qotJipass, A radio direr fifiii findee. or d sounding . tm-- 
chinept instrument is not an aid to. ciAvigatiotii'.' : • 

It is of interest to. note briefly the developnsent of 
aids .to- tiAvigatM* sy-itoras and their characteristita 
fr<-,r/i colonial days to the present time. Lighthouses 
Aith then lights, may elated ,t> primary ox landfall, 
-.■•Aurcil. sound, bav, and harbor hqins Fhn"re \\er» i I 
*.olo:ua! h£;hthoiises- and sorn«; buoys and other aids 
fsimod oeer to the."Ferkr:d G-^enuueii! (act of J 789) 
' U: r,,ak> srjMp.ttioo easv rt ffi safe." 

Legislation required. that "the 'ight uV.the • *'- * ; 
i»t:hthou.f .1^1 1 Uc -yrh s% * *' * to di-.tinpui<h 
ii from oihei's ind * ^ * pifv*jiit mistakes" 
(act of }?l»2j , 

Judpnc h\ pn -rnc-d;^ <-.o<n.i-pt<; the htchtmg ■. system 
of our wa tcf-*. \Vas i&ei fst ri t !unt i] after the.inirodue- 
bon ■■of tho Frc-m 1 lighostg apparatus, by the . Light- 
house Bo»rd nf the TN-a.un fVpattnieut iifte» I8 r if}. 



The ;fpjlowing is an estimate of. the ofltei«ncy of the 
systeih taken irorr, .Govern JTteht' records in 1 B42 : 

• ■ s \. v " - ■ -■■■ ; - '■ . -.-■" ''■ -"-^'S' ■;.:■-■ ' > ' 



:/ :; .v' 



in) the {jgh-fiifi'isrs, while Jistrd b> ,io.titridc and lorigitudc, 
vkti. not 'ACfuia.b-W ioc;Us> ji< ch.-ris iJv.iiiatjft: t6 the 
' uavtRaioe. 

\H) TJicj- wpe not r."i[iii\ idmdfit d a-; dav»nsirlcs % the. 
jjrfvLijatoi unf-amltir with UK region 

f< (tint wiv (,f(<-{! <i.i »v. o: d!v«n<ur,liinf; rbr hglits 
on' 1 from ancrthr r c>« dAfk jughts. ,-, ..- . _ ' ' ■,' ,l; .-; 

■ J. The tfiswirift- the fights could be- seen or. dear nights 
wis aft-ri erwneaiiily listed. ' " . " , 

.: ifi TSjwr««. Wftt tiu ar.ia^t'- methott o! c&mpaviog the in- 
tensity of •->»!< l-'S*it with r>rio|h". r=i.eh a.* . \i<s\jn£ tin 

•_.i>XtUC[J!.>Wfi- 

The Light : Ivist of J 842. Lis4edfto sound" signals, and 
the manner had t<> h;w p^ntv of n.mv*- ability to pilot 
his ship' safely alone; ouj etvst 0 and in and out nt port 
an. the Sailing davsv M»i si«»«w.aut charting of the 
coasts was sclentificailv devHcpd until after IhiU. , 







the rkttnndo! nn tasJern American P<?it. 

I". W P> Lewis, a civil engineer, 'cbh^bissiwtfd" by 
the Trpciwirj' r>('partnw-iit in 2 ro inspect and rep' rri 
upon tlte /condition of die light'-. and lighthouses of 
our >-o.\sti, tvpori>d'/tmnug- other things more than 50' 
wrecks on Cohasset Reef and m mtmrd'iate nrigl.r.n^ 
hood, in tiuonolo^iral order from 1 8X> - 1841, bv name 
of <;wl and d iu of ' )*ualty. Alt'"? congressional in- 
vt-aigation the 'Lighthouse Board in the Treasury ; 
JVpartmcnt iHt/oduu-d the Prcsncl optical system of 
figHtiug.flppat-atuii Imrn; France. .This -systemis capa- 
ble o! pioducing hiiy desired characteristic, color of 
light, and c&hdSepower dependent only ,>n the varia- 



.. rotor fcreem employed and the iHuuiinurit used ; 
••• problem of . the' lighting system in this, counts'" 
•i'.Kf-d \->mu,>-rwiiy tjmii that day to this, i >t f 
concept- of the FreWL principles are employe 
u..mw lights, minor light*, jntt range 1u»hl>. 

The n.iv '^.dor' " e:sp< rien«.i- ha* shuvvn thrtt the 
period fat best identification should not be ofie^ t 
swond duration aiid the fhafacttTwf.it 'in "its etr 
should recur iti not over 10 second* in order th. : 
'Ship. -shall not tiravti too W.r. between the time!' » 
nervation and wVntifn .t^ou oi the charufte 
The eolors uhite red., and green i,| 3 v he used (or V 
iightyand f hr- e.iodlepj.v.-,-; ,,.f -.n-h should not L 
than .'•(JjlOt). if ut. w»-re ?tartirtg. all ove? 
rj.-vrhjp a Undard pieee ei iighting equipei"-' 
the h.rger lights loT a whole, new system' of m 
vu*v« U and amratr, ue .tonld d'-MCH th* .ipp> 

. .- With -!-se( <)rd luv.h, 6 seeoiids r< hp l, e, and cnin 
Identification flashes of 16 second length of the 
her !) to 4. or ") e.o\nbinafious pc 1 -inh to mv one 
V;f apparatus. Stations 0, I. 2. 3, 4, and 5 v 

: recur dovvii the eoa^r and further recurrent f of 

, tu-al rhynu-n-iuaicb could be . extejided by using v 
.green, of red lights and their combinations as req 
for positive idotitihcation. 

The t'nitfd States uses .the lateral systems of i 
and rlianneJ ni.nrkcrv Buoy* and channel • mi- 

. are given 5hap<> 3 color, n^mhers, aral other di 
tionft as a. means of bidicaiing -which side of a t ie 
they mark; and lor other purposes, ; Furihrj- rr 
eatiom of the s-ys.T<-tn. are the assign! r jt-rpt of g.blo : 
lights and the providing >4 these lights with dt 
Gha'ratttiispcs, or Isght rhythtnSj, as lateraf uk ; 
•and for special aiuviliaty purposes. 

In addition to the lateral markere there are • 
aids auxiliary to the iystetrt for Special purposes 
as solid white color buoys %\ Anchorage .grounds., 
yellow color for: -quarantine ;y>ohor<tges, black 
.white' horizontally banded' buoys to mark the. hV 

' areas lor hshmg reserves 'and white buoys with 

tops to mars- dredging a tvd jumping ground. 
. . Crude htioy s -.vcre mui (tinned in '(he- IVIaV .<<>• 
as early as 4 7b;', made' of staves at.d ^pao.. wj 
r.o|oroi shape sit; mfi ranee Iu 18jS Goyrrujt.n 
ports sf.ded. some systeniatie mode of ct^iati'iit" 
poslti-ose of buoy« would h< of great .utility k« . 
even /those who mas be iannliar with navigation, 
ticubuJy m nyi,r(A\ and "'tortuous channels, . *}'« • 
Jucc the best re-ult* simplicity, ipust be po -cno 

• at the same time a >uHumm mm.hti of ritsonc 
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».• rconorny-. .'This -r.'z<jt ,ot-i. m,i hiM tmbi'a'd baml <t:i- in < 'i)m f'n n> nmrherly- 

! fr : e«;i in 1 83#-**hei\ ariifif satfj: rii.vsdg ■■ : ■: h • ■ni"!> ig- fhv P&iJfv-.Vf*vft -ftiiifhul} cogstde.rod 

■known in this country and tsoly -natural cham ; cccdmi> mjrthcrlv 'and • westerly on the Great Lakes js 
m brirfg marked. .Now we have more than considered as proceed i tig- b on ■ seaward 'Ptoc-N-ding . 
Utuu irtilfcs of waterways, vn the United State*!. " along the iritracdastal -waterway in a trivial soulh&rfv" 
mj LfioiiNjj'ds o! mi:< medico s In-.uncl- db I'tum along the Atlann't coasl and m a general 

nesem system 'of colors- and mimbrrs u*rd in westerly dirrvuou nlonq thr Guff coast is t-onsideicd : 
.oil system in "the United Stqies (but without -as proceeding from y.ctwuid. g^ g; I 

am«i of shape characieattk such A-rfaanqu- A. qmck idea of Im<t\\ m-tem of minor aids ivtav 
.aid tuaiinutei mm shapes) was prescribed 'by- be obtained by study of the colored illustrations in the. 
i in th« act of Scpwmber 28, ifii30. Shape Light List of the InUacoaslal Waterway. The tri- 
on of lateral iitarlmrs i rectangular can shape angular nun and. the- rectangular can shape apply at. ' 
insrular nun shape): w.c based on the Inter-: to lateral significance, both, for fixed "and Hosting aids, 
^prfferenoc of 1889- at Wu^hm^tmc D C Thr- colnr yfUom indicates the aid is parr, of the intra- • ■■ 

bted b>ioy« had not eotn<- into gerund u*r in coastal waterway -y^U in. The color and rhythm or 
ght a.iox and characteristics or rhvthm for characteristics gT the lights are standard Throughout 
t>r' other significance were, at that titm* not otn; lateral system aod. are o-duced m the minimum 

requifed ■to, explain: eVei'y sftuauoti to the mariner 'it -g ',;■. 
navigator ' ■--<■■' - ' 

li <■!••(-..! v ! > .■>.'!' -i i o . k! .-■ %' 
lot's with di-.ttncnrc foed unci (lash int.' I'Kh^ tl-«>h o 'A it s*. than 2 "Tec.ridh duia.tian. .Short**- flashes '.- , 

and lateral tr'SfkftrS: at mght according., to nwlf ,i poor jnipreswon on the ev; i e., -a pointer 
upose und t'o.'Hbtent with ih previous fuun- beaiunc is difficult -if: not .impossible to obtain. The ., 
', i>roposak . ." •'; light seems, to. skip about between hashes. . Some of : . • 

u ■ i >■•'!.! Jteri th( usual rub- r . otnioush rhi srandatds adopt* d f fj j !• kimumim <i lateral 
ajiplv- nrbhr.-irv coli»rinjf and ruimbc ring are nrSrks are a 0 4-sefonJ ligh: attd a a 6-se« ond :->.Iif)se. g; 
•d tii.'cofdmg: xq taw .and to suit - ron'dbions: .white,, red,, or green according to lateral 'Significance-. . 

The -aung it> illumiiient dt-pends or, the reaction of T 
litr.it t .period to dark. period. Foi 1 . ati approach fight 



h' made or standardiaf d, 
aghthonse Service of the Department- of <Jom- 
diortlv after IS3 1, adopted a simple, plan C)f 



tnrtjj and -munbecing of bnoyv along the eoavt. 
tra She : routes iTQi ieadiit'/ tiom seaward,, or 



h<-.)c!watet-c, the principal .assmnption*' are as where time is not a particular factor to the oaeigatojg .. 

" ' ; • ■ ' ' ■■ . . one standard ghaxacierkue is 1 i )---.-• «.«•} b;ht 9 fi-secT ' "&pf 

. '-. • . .: X > t . i. t . ...... .i f .- ! . 1 .-, • t - .. 5 "I. • . ^_ , ..I . . ... 1 -: \ ' 
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not appear to jump around badly between observations. 

Several thousand lights on buoys and fixed struc- 
tures have a standard characteristic of 0.4-second light 
3.6 second eclipse of 1/10 period. It is obvious that 
this standardization of characteristic increases effi- 
ciency of maintenance. 

In regard to the light characteristic for ranges, the 
colors red, white, and green are standard. In the 
interest of economy all ranges would be fixed white 
lights except as seen against a background of city 
white lights. To meet this objection they are often 
paired as green or red lights and may be given certain 
standard characteristics such as: 

Front flashing or occulting, rear fixed or occulting, 
depending on economical considerations. For 
example : 

(a) Front synchronized with rear on a commercial 
circuit. 

(b) Front 0.3- or 0.4-second light rear 3.0-second 
light by 3.0 eclipse. 

Hundreds of ranges are standardized with this latter 
characteristic. The colors may be white, red, or 
green paired. 

The lightship serves as a floating lighthouse. With 
all the signals of the light stations, the powerful light, 
the sound signal, and the radiobeacon, it is placed at 
the most strategic locations to serve the most impor- 
tant traffic. It is probably the most important aid 
to navigation we have and the most expensive to 
maintain. One of its advantages is that it may be 
moved to a new position at no additional expense. 
Lightships were first established in 1820, their num- 
bers have increased rapidly until there were more than 
40 stations in 1850 and more than 50 stations in 1915. 

In certain periods lightships in shallow, protected 
waters were replaced by lighthouses on marine sites. 
The development of electronic aids since the radio- 
beacon has tended to convert manned lightships to un- 
manned automatic lightships. There are now, or soon 
will be 28 lightships on various stations. 

After more than 100 years we still make good use of 
the warning of the fog signal and actually measure 
distance and direction from the station where radio 
and sound signals are synchronized. A compilation 
of characteristics of sound signals indicate that certain 
characteristics should be standardized. The length of 
the blast as determined from many hundreds of ob- 
servations should not be less than l]/ 2 seconds dura- 
tion to give a good pointer bearing on its source. 



The silent period is determined by economical 
siderations, power consumption, size of air st 
tanks, and other factors. A continuous sound is 
but that would be intolerable. However, the s 
should recur frequently and be readily distinguis 
from boats' whistles and similar sounds in the d; 
area. Two seconds' blast and thirteen silent 
excellent signal; 2 by 18 is all right, 3 by 27 w 
very well. The engineer aims at 1/10 perioi 
economy. Double blasts on 1/10 period mak 
distinction. 

Among other systems of aids to navigation, the i 
beacon system was most recently developed, h 
come into being since 1921. Radiobeacons are 
transmitting stations installed at points shown o 
charts for the purpose of sending out radio sign 
all directions for the guidance of marine navig 
in clear and thick weather. The mariner rega: 
of fog or thick weather, if provided with a dire 
finder, can take bearings on radiobeacon station; 
manner similar to the use of his gyro or mar 
compass. The use of radiobeacons reduces the d; 
of collisions as well as strandings, and enables the 
gator to follow desired or prescribed courses or ; 
congested routes. By means of the direction fin 
vessel in distress giving out radio calls can be tr; 
down by the direction finder ordinarily used for r 
beacon signals and rescued, even in thick we* 
Navigating time in the operation of a vessel c; 
reduced by the use of radiobeacon signals am 
over-all efficiency of navigation increased, resi 
in economy of vessel operation. 

The Coast Guard system of radiobeacons oi 
coasts, in important bays, sounds and waterways 
on the Great Lakes is complete except for reac 
ments in the system, for marker radiobeacons an 
introduction of radiobeacon buoys. As of Nove 
6, 1945, there were over 185 radiobeacons in thi 
tern, graded as to power or range into classes A, B 
C, and class D for marker radiobeacons. Cla 
marker radiobeacons are generally for close navig 
on entering ports and are not usually attended, t 
fore not synchronized in the system. Class A wii 
approximate 200-mile range, class B 100 miles, 
class C 50 miles, are trained to operate 1 minuti 
of 3 in thick weather (radiobeacon weather) to w 
5 seconds of absolutely correct time. The signal 
a specially redesigned Morse-type letter repeatci 
1 minute, easily recognized by any mariner wii 
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ning. The silent period is 2 minutes. The 
: sees that this signal continues in this sequence 
>g or thick weather. Each station is on an 
: requency. Operating 1 minute out of 3 you 
ily see how 3 radiobeacon stations can be 
on the same frequency in a group conveni- 
ited and on which the navigator may get a 
ny cases. In clear weather, for general navi- 
rposes, the stations generally operate for two 
e periods out of each hour. This operation 
omatic. 

tendant checks the timing of the signals and 
hem to Arlington or other reference time 

astronomically checked. These radiobea- 
on lightships or at light stations with a per- 
:>mplement, although the transmitters are 
:ally operated from commercial current or 
I current power sources, 
ederal Government encourages private par- 
ndustry, municipal, State, and other govern- 
gencies to establish and maintain aids to 
n in Federal waters at the expense of the 
r when these aids are used exclusively by 
oner and not for general navigation and es- 
with characteristics by the Coast Guard so 
conflict with its system. The enforcement of 

and regulations governing private aids to 
n is the responsibility of the Coast Guard 
:legated to its Aids to Navigation Operating 

These private aids, intermingled with Coast 
ds, shall be maintained as authorized with 

characteristics and must be inspected pe- 

to see that they are properly maintained, 
re isolated and not confusing in relation to 
t Guard system, authority for their establish- 
1 maintenance may be given informally and 
t Guard does not record or assume responsi- 

their maintenance. The responsibility for 

due to misinformation of such marks, or 
ms caused by them when not registered or 
by the Coast Guard, is not that of the Coast 

oast Guard has the responsibility of enforc- 
ral laws regarding the lighting of bridges, 
>ms, piers, dams, and similar obstructions to 
n. 

idard lay-out of lights for every type of 
is been prepared and owners of bridges are 
to light their bridges in accordance with these 
lighting schemes. They submit lay-outs for 
and, after these are approved, must main- 



tain the lights in efficient operating condition. The 
Coast Guard aids to navigation operating officer of 
each district arranges for inspection of the lighting of 
bridges. 

Aids to navigation and charts go hand in hand. A 
complete knowledge of the subject involves a complete 
understanding of that branch of navigation known 
as piloting. For offshore aids, celestial navigation 
is involved, such as the location of buoys and light- 
ships out of sight of land. An aid to navigation im- 
properly located, even though properly charted, is a 
menace to navigation. 

Light lists are catalogs of aids to navigation, pub- 
lished annually, for which the aids to navigation op- 
erating officers of the Coast Guard are responsible. 
These lists, among other things, accurately describe 
aids, give their assigned characteristics and include 
a correct list of all aids briefly described for the 
mariner, giving location, appearance from seaward, 
and much other essential information compactly ar- 
ranged in columnar form for ready reference. The 
statistical and compilation work on the lists is con- 
siderable and it is obvious that accuracy is of the 
essence. 

Dissemination of timely and accurate information 
to mariners and shipping interests, in regard to estab- 
lishment, changes, improvements, and discontinuance 
of aids to navigation for the vast system of more than 
30,000 aids to navigation subject to collision and cas- 
ualties of the sea is a direct obligation of the aids to 
navigation operating officers of the Coast Guard. An 
aid to navigation which gives out false or erroneous 
information as to location, characteristics, or is irreg- 
ular, is a menace to the mariner, not an aid. Dis- 
semination of information may be in the form of 
weekly Notice to Mariners, local notice to mariners, 
radio broadcasts, or even circular letters. Communi- 
cations in all forms enter the picture. 

The aids to navigation operations officer spends 
approximately 20 percent of his time inspecting light- 
ships, light stations, important buoys, depots, and 
aids to navigation systems in the field, delegating 
operational inspection to others capable of inspection 
in certain areas to see that the operation of aids con- 
forms to the requirements of the light lists and the 
aids to navigation operation bill which shows at each 
station the systems operational requirements. Only a 
trained expert in aids to navigation operation is ca- 
pable of making this inspection and submitting a report 
from which the system's operation may be kept 
efficient. 
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, no new device or system will be actually 
e or useful to ships until it has passed through 
s of the mariners and navigators under prac- 
rating conditions. These are the real users 
; are the people who should play a large part 
pment. 

you would consider the word "rescue" as 
-embracing because it is difficult, in fact im- 
to point to any portion of the subject of radio 
"This application of radio is strictly for res- 
wish to consider radio in relation to the entire 
f safety and distress on and over the water, 
ot treat the use of radio in the marine field 
from, and without relation to, its contribution 
fety of aircraft flying over the oceans, 
received its greatest impetus initially in its 
>n to marine uses. Through all of these 
rs, all users of radio have recognized the num- 
jriority of ship radio communication in con- 
the needs for radio frequencies and facilities, 
ips and aircraft have been saved and many 

and rescues have been made successful 
this medium. But the progress of radio in 
le field has been along conservative lines. No 
r revolutionary changes have occurred. 
: we should be perfectly fair with ourselves — 
iterests have in recent years contributed little 
new in the application of radio to safety and 
The tools for navigating and communicat- 
dio have remained the same throughout the 
hey were before. Improvements have been 
r course— the range of communications in- 
and more and better equipment installed, 
n the aviation field that we find the most 
ar development in the use of radio for naviga- 
ty, and rescue. We must appreciate that it 
his wartime development that the merchant 
/ill receive its greatest contribution in the use 
I believe the merchant marine could be 
ised to join hands with the aviation industry 
■ping the art of radio for the benefit of both 

ft, in particular, when flying over the water 
>e operated safely or efficiently and cannot 
ur travel which will be acceptable to the pub- 
□ut the direct and intimate use of radio. 

of paramount importance. Constant and 
:ontact with the ground must be maintained 
les while the aircraft is in flight; it must be 
uide itself over the designated route, it must 

distance from the earth's surface — modern- 
lards necessitate the positive, safe and efficient 

Diqitizea bv C^Oi >0lp 



landing and taking off. Radio has revolutionized the 
methods employed in doing all of these things. You 
will find the aviation industry devoting much time 
and money to the planning and development of new 
uses for radio. It is a major project in that industry. 
Consequently, in the consideration of radio problems, 
aviation has moved in with the maritime for the num- 
ber one priority position. 

In August of this year, I had the opportunity to 
attend, as an observer, the Third British Common- 
wealth and Empire Conference on Radio for Civil 
Aviation held in London. I saw some of the many 
developments in radio, as applied to the aviation prob- 
lems which were brought to light by war experience. 
I heard the many plans of the British Empire, dis- 
cussed by high officials, for the use of radio by British 
civil aviation. To them it is a live and a very real 
problem. The importance of the subject was attested 
to by the presence of leading representatives from the 
dominions and colonies of that Empire. 

During the month of September, I was in attendance 
at the Third Inter-American Radio Conference held 
in Rio de Janeiro. While this was a Western Hemi- 
sphere conference for the purpose of discussing many 
phases of radio as applied to the Americas, I found 
upon arrival that one of the foremost topics for con- 
sideration was that of the application of radio to 
aviation. The countries to the south of us were eager 
to learn of the new developments in the field. Secu- 
rity requirements had kept much from them, even as 
it had from you. However, marine radio problems 
were conspicuous by their absence. 

I am aware of other conferences, both regional and 
international, which are in the making in which the 
subject of radio and its possible uses in aviation as 
well as in other fields will be of paramount interest. 
It is of vital importance to the marine industry that 
it be aware of what is taking place in other fields of 
endeavor and for its own benefit to make use of new 
improved methods and devices. No radio user can 
practice isolationism today — all must live together 
harmoniously within the same radio spectrum. 

A few of the radio aids, either developed or im- 
proved during the war, are worthy of mention with 
some explanation. They are: 

( 1 ) The conventional radio transmitting and re- 
ceiving installation which uses the low and intermedi- 
ate radio frequencies. 

(2) High frequency radio transmitting and receiv- 
ing installations. 

(3) Lifeboat radio equipment. 
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(4) Loran. 

{&)' IladsHy. . ..{;.;,'. §•'.; 

(6) fligh-frequent'v direction, finders and -systems. 

Prom the time of the first use of /radio on board a 
ship, the conventional installation has been a trans- 
mitter and; receive; .awing ike 'low and intermediate 
frequencies, centering principally around the- distresA 
frequency of 300 ki'cHiyf Irs— which to some o£ the old- 
timers meads bOU rp.e'ers In th«- e.«1> days equip- 



to the development- of appropriate radio eqmpn 
for installation ' in lifeboats, Tt is true thai hk 
driven lifeboats on passenger vessel bad for * 
years been so equipped. The available; apparatus 
quired a large amount. of sp;« * in tin- lifeboat was 
particularly efficient and left much to be rJt-M 
As a result: of the many: .sinkings during Lite war. ■• 
means of communication from all types of llh?h 
became a neees-my. Portable, as well as per man* 
tmtalled radio equiptncn.t tot li'febcar?. .»"■-' Oe-ic 



m.pnt c resisted of the wcO-known 'spark btanjaairtcrs 

whk\h became outmoded during Wtfrid VVdi 1 tn produced, and fitted throualmut the meicham ,.srr 

the interval between, thai., war and (he Second World of all allied nation;,. An .excellent' job wag Uo.tw 

War, there was a transition from spark to the well- all hands, in -hi- re-mect and thus improved r. 

known modi rrt vacuum lobe transmitter and receiver equipment hay been ibe medium tbiou?h whkh 
During this war, improved transmitter and rtcchet : lives of many survivors of' .torpedoed vessel? have, i 

design produced equipment which was more efficient. s.ord. - 
hgiuer. and more compact than heretofore--- equip- Loian b a system for longumige navigation. 
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■QPRk.AriON . . . n more thav 
ihc iurnim- of a dial ' Through Ihh 
Aigkyfiiquertcv contra! stuivan jo 
hiirtdfedt : of Ytitintgfx -doily eon- 
£%hi'$r£ tilth the mviicme'nf df naudl 
■>-t:' mvrch&hi tmseif, the tefrairw 
cl ifcni. lisK ' md 'he multitudit of 
spiit-ietio ud ■te-eeivinu -and t/aristnit- 
"titig f'ifpiicctns of ^ modern radio . 




mem -which would belter stand the .rigors, of dupboard 
use .and provide more , r-orisismrit eommunications. 

No fundamental changes or curmd, however, except 
toward the use of high-frequency comrhumcatioia 
Trie use of high hequencies affords communication 
over, very.; long distances as con'rrasted witb- distances 
obtained through the tower frequencies. Thus a. ship' 
can iiiaintaih dio'et contact . -with its home r.oun-' 
try without the necessity for relay through dose-by 
shore stations or other ships.- Mercham •ship opera- 
tors- durme the M-ar demand- d tins, lon^-distanct com- 
munication and consequently ; we now find the 
oiajoiu,- -d seagoing ships, equipped with high -fre- 
quency radio installations. Shipowners ran upprr- 
riato, of course, what this mCam in increased operat- . 
m« efticKticv. - 

Before the. war, very little attention lud beer' given 



wri. - hum from the necessities of military aviation 
eratiofts during this war. : In short it condsis of a : 
work of stations which emit radio impulse-;, 
•■stations -are synchronized and operate as a pair 
reading the ioran indicator, the pilot or ship .na vis, 
may uiLfuifv a, line of position and by readim?:- '. 
more than one pair of sudom j -.^responding mm 
. of lines of position are obtained, resulting m a 
Stations, many manned bv the- Coast, fhjrfrd; are : 
m operation in fonder mils tan- areas and along l 
Sary aviation transport -route*." While contrived ■'. 
maJIv b>r the' benefit of military aviation, is !«■ h 
-direct ; application to ■■manne" navigation .md m 
has been used to' a homed i-vient Ooc a . 
point mast; not be overlooked, however.. In Opera 
over' wide areas and as an. integrated system, . i 
international in .scope *jnd not .simply a dorm 



Therefore, it is very important that the co- 

1 and contribution of other involved nations 
ted in establishing the necessary parts of the 
In this connection, it is also important that 
m be so installed and operated as to serve 
is and aircraft flying over ocean routes. Here 
iation and marine interests must join hands, 
or the subject of radar. By means of special 

on board ship emitting appropriate radio 
: is possible to detect, identify, and obtain 
: of objects such as other ships in the vicinity, 
tght stations, obstructions, shore lines, etc. 
rument on board the ship, together with ap- 
: radio markers on such objects, provides a 
short range navigational aid system. Its use 
ticollision device is, of course, apparent, and 
he mariner has been looking for over the cen- 
This aid to detection and ranging is one of 
inding contributions of this war in applied 
cs. It is now time to lift the veil of secrecy 
:eed with the development of radar and its 
on to peacetime uses, especially to navigation 
r and on the water. Here again, we find that 
the credit for the development of radar goes 
who saw its value in solving many problems 
ing air navigation. With the realization that 
ne industry did not have access to the knowl- 
radar's capability and understanding the un- 

2 results which might accrue to the marine 
if wartime radar did not seem to meet their 
> — the Coast Guard has undertaken to evalu- 
r from the point of view of its value to ship 
jn and ship safety. 

lesire is simply to provide information and 
s the result of our study of the problem. We 
lortly, to lay before you the results of this 

so that all who are interested in the prob- 
decide how they wish to proceed in the future. 
ve agree that the possibilities of radar are 
sound one note of caution. In my opinion, 
Id proceed slowly and cautiously, examine the 
f its use with a critical eye, and be sure that 
plishes exactly what we want. In all events 
I be well studied from the point of view of its 
le shipmaster and the navigator. He must be 
ts use and practicability. "New fangled ideas" 
ilways received enthusiastically — they must be 

You are all familiar, I am sure, with the 
: it was many years after the actual develop- 
the radio direction finder before the majority 



of navigators and masters accepted it as being of 
positive value. 

I previously mentioned the fact that there are now 
many more ships equipped with high frequency trans- 
mitters and receivers, enabling ships to communicate 
over long distances. With this increased use of high 
frequencies, not only by ships but by aircraft flying over 
the water, it is necessary that we re-examine our 
methods of obtaining bearings of ships and aircraft by 
radio particularly from onshore. You are, of course, 
aware of the fact that for many years the Navy and 
then the Coast Guard have maintained radio direction 
finder stations along the coasts of the United States 
for the purpose of taking bearings on ships operating 
along our coast. This system required that the ship 
send on its conventional transmitter using frequencies 
in the intermediate part of the radio spectrum. The 
radio waves in that part of the spectrum did not give 
rise to any serious difficulties in obtaining correct bear- 
ings. In the high frequency area of the radio spec- 
trum, however, many difficulties were encountered be- 
cause of the difference in wave propagation charac- 
teristics. Many of these difficulties were overcome 
during the war and we now have apparatus which gives 
fairly accurate bearings. This is a distinct advance in 
radio direction finding technique, as it enables a shore 
station to determine the location of a ship or an aircraft 
at great distances off the coast. 

The application of high frequency direction finding 
to merchant marine shipboard use is worthy of study. 
While the present apparatus which gives satisfactory 
accuracy is too cumbersome for shipboard use and 
there are other technical problems presenting difficul- 
ties because of limitations found aboard ship, I feel 
sure all can be overcome when and if a demand exists 
for such a device. It is on shore, however, that such 
a facility does have immediate application in that it 
provides us with an excellent means of locating dis- 
tressed ships or aircraft at considerable distance from 
shore, and aids us in effecting search and rescue. The 
Coast Guard is now operating several networks of 
these stations. One along the Atlantic and Gulf coast 
which, together with the Canadian network with 
which it is integrated, extends from Greenland through 
the Caribbean area. Another is on the west coast, and 
extends from California to the western end of the 
Aleutian Islands. A net well to the west, in the Pa- 
cific was projected, but has not been followed through 
because of the war's ending. Because of their ability 
to take bearings over great range ( these networks are 
able to give substantially complete coverage over a 
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great .expanse of ;,'t'h« Atlantic and Pacific; shipping ami 
flight lanes. These nets 'are connected by tekavpe 
with rescue, centers' and whiie They guard-, the. safety 
fmjueticie-s of 8200 hif >r.y<Jr- . fm.y are prepared to 
switch ok notice ro any other higb frequency that 3 
distressed stup -n aircraft may he employing 

Their activities are, of course, confined . laigcly to 
search and rescue problems, but it would be- logical to 
extend their service* to the supplying of general tlavi- 
gatiouai assistance, in the same manner #a is now 
pci formed by the conventional dire." lion -finding ruri- 
w*ik« emplovuig the lower nidin j"rei(ueii< ics. 
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• he ciectroj dc and radio devices -which, have come 
of this war, or which may he developed in the l ui 
so thai. it can hitejiigeotjy assume its part with 
Goviiijoeoi scientists .-tod manufacturers in po- 
rn*' adequat any essential ia< ihtie; 

\t..nnc -viiciv facilities fait: into two eategon 
those supplied by the marine in.dustty. -icsEC-i f ahd f; 
supplied b\ governments as u function . of £•>'. 
merit for the benefit: yf -di. ToOg-disFimce dnvy 
finder networks on shore and Io/jd bdi into :!•,< 1, 
class. These two systems bv'*vrr : - of .the war a.r 
existence and opcratipE- -ahb'ousrH an adequate 
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of how ail of these irfstrurnentalities and s\5,'rcnjv which 
X have mentioned tie ■ together into an integrated 
overs-all safety system. Each serves a useful purpose 
and. each rontribuf.es its ihare to ihc .safety- of ships 
and aiu-raft. ' / ■ .y' '.-. ; _ > - ■ - 
■ The application of clcctronscij, rncluding i fe djo, in 
all indnstrira U in it? ■infancy, hi addition to these 
systenss, developed and produced ^ during the war 
which have been mentioned here, other" w<U bt made 
known iron 1 tune to time.. Thev should h. dhats>ed 
and Considered hi relation 'i> (irv-n apphc, -i.ii' to tb« 
marine industry, fn this connection,. I would like. . • 
to express a word of counsel — that the marine industry 
take upon itsdf the job of carefully eyahtating all of 
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vtivpmcni. it raitM'j- jwdilit-h of fi»j.W. l.« ! kit. hum 
thambfr' ate ietr*>j W)*itnn typri of >ndia tiiviptrwni • 
simulated uindtiiofts of humidity -md -prm%iU a >uih 



-4 .'A.-.'i «,-).:.'!.••'. ufttia 



"t.i • 



up ta S()Jli)0 feet, fdi insi/ititt, «rVr tteai itpi m ihZsyatw 

Complete coverage on 8 world-wide b.ws has rs>-j 
.been achieved, '.fhe expansion cf these »y»o'iv 
jnaugttratiori of new systems, and m fact the couth 
operation of the present •facilities .. irt the pos 
"period cannot he 1 taken as a foregone conclusion 
cakes money and personnel. Discussions an no- 
pi-ogres-, cpncecntng future j?o] icy in that regard, 
for die recipient of the service which these.' fact' 
can . render to. t!»te»mine 'whether they s-houk 
■> rappt d --r mainiained. 



■-t-^ ~ .,- " ' .. — ~rr : — v ; ... — : — - ..^ . ■ . 

Former Brig. Gen.: Harold K. Harris • -present vice 
president and general manager of AO A. was the first 
American heiivier-than-.ur pilot to snake' a cinite jurpp ■ 
to save hif lik, flams was hying a Locoing plane at 
tes 
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Shark iet>elti-nt> developed du ring, the war to pre-, 
vent sharks PPm attai king (Ivej* forced down over-' 



water, has been cop verted along with other war 
. tcrials to a pcaciehmc use.: Recently just uutsidi i, 
tester the ovvuer of .the; fishing boat ,-"< ngic. an A B'h>. 
. surrounded ,his mackcid nets by shark repeilt-nt -i 
atternpt- >£>" -.prgv.erit sharks iroiti ripping- the 
destroving the fish Lbs ca\cb of iM.IHXl ;>o>,i . 
niackerel in rontpatiwi t.o lih ccsgl'ihoiV cat- ic 
;i,Of)0 to 2"i.f)i'Ki poipids proved the o»n' oil 
experiment - . ' ■ 
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'Tihe sarne. fcf.uf ships again a tterOpted rescue but .failed; 
'•%€• men - were not recovered. 

As a mi n; >: usisti tg in the olutkm ol tbi n oh- 
ieiti; Aviation Safety' Division of CouiAirL^nt at 
Norfolk fias devised a r»scuc linker wiiicb, nudei 
exhaustive preliminary tests-, has proved -highly, 
promising.. 

The . basket consists- pi a circular- steel frarne f ; tfae j 
botvjm" and sides of which are covered. with a rope net. 
A sio3.11 opening -fur boarding is cut; in the side' A : 
canvas-covered kapok ring circles the top ol .the basket 
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Rescue % <t i k * t and 
■rein? Vint -jevii t. Note 
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the greatest problems, of surface ship* en- 
-esiuf work is tioarding a survivor- -especially 
. one —in a rough, sea. The. ship's roll and 
•. can cause him to be dashed against the hull 
its -alongside: or rebounding waves may throw , 
» considerable dimxicefroTp the. ship. . 
tmpie of such rescue work ucrurrnd a few 
imj. during caxri&r oujJihc«tion landings in 
ni' area. A plane went over the side; and 
jcHii waif Aeeo to get ricar of the. craft;, 'his. 
•t inflated and he appeared id: good shape 
>;i ■attempted- rescue Tut due, to the roughness 
,. th.-u efforts were m win." One ship -put a 
f the side Kor in a couple of minutes he waf' 
ick to the ship suffering from, shock and ^. 
The •distressed, aviator .was last seeri going 
. t«oJ of thf fourth, ship in a helpless w-ntli 
, hour Ian c anothjp.?: lad went over the side. 



so that it floats in a partly submerged position';' : Three 
steel, bars pyramid above the basket with a ring on top 
to .accommodate a grappling hook or line, The entire 
linir is collapsible for > on'A men! stowagt 

The rescue basket is lowered over the. side with TOW 
line .attached and is dragged dowly past the survlvoc. . 
If he is helpless', a.:itnembof of the >hip's i.tcw may be; 
lowered in the basket to. aid him. The; survivor can 
board the basket effordeiolv through the . ride opening 
rijnd is then towed buck to the ship aqd the entire: unit 
hauled Up by rrane-'-an operation requirin" out a tew 
minutes, ■ ■---:■; -,; - ; , ' . ."- -'; -;' ; . 

Anna! open-water -teHs were twidtK ird in Chesa- 
peake Bay in. Sate August 194a. Participating in the 
rots vi- r. d.< I s. S. f Jit. am t PE- |#j and-two 
h>toot i-i>-a«e boats from tin: Niiv.ai' An Station. Nor- 
folk, and the €oasf Guard . 



Although moderated rough water {Beaufort 4) device, for rescuing men from the' water under 

prevailed each day at the hour "of sailing, by the time : ing conditions; I e. 7 men swimming and able 

teste were wejS under way, the sea was relatively calm $ut Themselves, men in lift rafts, injured lar.r.. an< 

(BeanlVri 2 »»r 3). It is. planned to" repeat the tests sufl>rirtg from exposure and unable to assht 

under wind conditions . more nearly approximating ' Selves. Tests were aW> conducted using the has 

tfejw! of. winter weather (Bsau'fort 5) , The purposes free thrown .rescue dtvicie simfl:t£ to a lite ring's 

of the u-iii weie: a mwed platform for rescu'ci' ht intercept ixid 

(g) To evaluate Uk- Badiv-Thermogfaph fsootn as a h.Hpless victim. 

. a rescue, device in hoisting men m re cue «**|ui|-..--rit \.s a result of dies test.sk was 'reported thai 

aboard from the water. The boom was uho evaluated 1 The Bathv-Theimograph boom greatly hie 

froni ihcstandpoiiht of enabling rftscviC efCwi to ban- the far ian- of bringing men aboard ill maie { 

die the larger ■■.pieces- of rescue equipment sudi as; dons. •' : ""■ '. 

KesajiM: basket and poke's:: stretcher with dtr-patch. : 2 The Bathy-TheTmograph- boom operated 

making it [MA&iblc- to hdve thU cquipruent in the best : great efficiency when u&ed in conjunction with t 

posihon pu^iihii- for '< u penmen tal re 'ion > isk'-l die floating Stok-:"- -n 

(M To (.est the experimental rescue backer as a / 'and the Erickson modificawon of the Mae Wt^t.' 



LORAN 



^r''',y' : \:-x : £y'^% ;; . '-T;;; ~ * ■" 
mi- has accelerated, tbe deyehipwni and use 
electronic devices fur which tftwc'arc prac- 
ilirations m : the postwar world. I/van — a. 
MvTitdW system of long range na\ igaiivri — is 
lip'c As a tnuf.^iioiMl aid; to .aircraft and. 
is unique em providing a ififjite of qiMv.ktv 
j.-H'tv ascertaining geographical posicon cvw 
an. ■- regardless of .vaibef rondiuons. 
u- ■ v^dso navigational aid;; hat e depended 
jo tnrin of djji-i tinn finding., '-that is. ihe\ have 
by detennming the direction from Which' the 
V>> reach the receive. Because of this, and 
the direction of radio wavc\ is subject to un- 
;)c vagaries ot pinpugahon, da- pr-vieus jadiis 
«\.trali>«n have rtot rcachf.-d.aftw 23 '.years ot 
development,, a high state of d. pt ndabthty, 
I, \ i.u isiOTio! j.i-iidi nts arc caused h 1 * laiiim 
■ oi; receh mg ipp.ir.m^ %,■> pr-.yjdr- true, indi- 
; pa'sitiotit -horao avoids dangerous vagaries 
p.ahon and if signah and ml. » fi-ring noise. 

T:y<i iSJS^iSy^SSr..- ' ; ';^'\.;^vvi.:VT.^;:'V /v-s. '.''i.;.-; 



:v i' that i>\iduias ran bi* obtained, t!ir\ wih he 
>iepen-dab!y accurate readings. This is a mpst iinpqt- 
tsitf' point, because it 'means that for the first time in 
the long history of radio navigational -aide - , one is now 
presented which, can be depended upon never to give, 
false indications. In addition to greater dependabib 
it?., the useful range of Loran . is gieaier by far than 

- that of direction-finding methods. 

Ait , iropoi tan t char ac teristjc of the- Loran system is 
that it utilizes pulse transmission, rather than continuv- 
ous Waves. This is basic, because puhc systems meas- 
ure lime of travel -of the signais, whereas continuous 

.. trtinsfniswon ran nut dp so, and must utilise direction. 

•of arrival of the. -signals, or their phase tUfferetiets. 
Speed and time of travel of radio n ayes aire 'much inoie 
ttabk- and. reliable than their other propagation char-- 
at teri'tir*.' so t)iaj pulse systems have th is fundamental 
advantage, There are other advantages in pulse sys- 

. torn also, which make it appear certain that future' 
deyelopiweiits m r e< hmip.i.* will provide great improve- 
uk <H, in wic, .. mg hul-e- 

■■; These diree characis-nsties of l.oran will greatly .in-; 
• H'.iM' ihv lmpnnaricc ■)!' radio aids relative to other 
navigation,.) ,iab and methods, and are likely to revolu- 
tionize Q;<v(.gatLOt!.'d practice within a ic-v, vok 

Often" it lias been cen^idfitd ileti know' ledge of ac- 
curate 'fk'Si nop is not especially useful to surface ships- 

- - • - • ' ' ; r- " • .' • •-../•' •-,"-'.*- • •.'•• ".' V: -V-- „ ■ • •'. '•• . .' 



at .Icing distances from ■ hurt. and thai sue h knowledge 
is important only when' they approach .coasts, How- 
ever, there arc tyj&cs where accurate long distance 
navigation is very mofui. even io surface, skips. One 
such case is.. that of rendezvous between ait and sur- 
face emit, particularly m .tiiw wher^- visibility is 
poor. jrurrh'-iMCie economy of '-tfpoVatiw '. is fur- 
thered in' everv eate by maintaining the shortcut pos- 
sible troet it) evMVrruise, : ' : - • ; /4 ' ■ 

The, grram-u usefulness of Lorae u tc? aberaicou 
long: flights over v,a*c-r, because- under .weather <~o<>- 
ditkms wifaw-rabit: ior refesthi ob-^ivanonsc it as*-, 
sa^rei sufficiently accurate payigffi.Uon to bring the -ah - 
lirat'j within range oi local radio navigational aids at 
the destination. 

; Transport .an craft assured oX exact position, at ail 
tone,-, dun rig flight can reduce the amount of reserve 
fuel from diat ordinarily tamed. Less fuel means 
more, pay- load. Actual cases observed recently have 
ranged from 200 to. 1 1100 pound.; increase of pay-load. 

Tin; distinctive features, of Lomn may be siimiuar- 
izjtil (as ■presently used; disregarding developments 
now. in laboratory snare and known to provide gicat 
iliiptovertlejifs )"l % ;y '. , ; ' . "- 



; '< No tun it injviion fron; the pU tie or shi'jJ 
requio d 

4, Fixes; may be obtained by a skilled oper ato« 
about 2 minutes ' No calculations are. necessary. ' 

.r Fixes are not dependent upon compass, c) 
nometer. or other radio or radar sets; special 'to 
equipment 15 used, which., for aircraft, weighs ft 
35 to 7Ef pounds depending upon model used, 

mstanY @f ia*AX ■ 

/ Loiran was developed, by the Radiation Lafioral 
of die National Defense 'Research Committer, "• 
first tests, conducted in Fl42. were successful, . 
the Navy 'Department, immediately made atrai. 
m-pius with the. National Defense' Research Connni' 
to introduce, the .system into war service, and to. 
stall- . the first stations as quickly as' possible vih . 
northwest Atlanta- coast These first stations. ;-c 
en number, were ereaed in -1.942, using !.; bora' 
buih. equipment. The Radiation taboiatoiy lias c 
n.u.ed * 't n: c-i' 1 pm< • 1. o iuiprov wnoit ot 
system, radio maimiactiu'ei-s have taken ttp pi 00 
tion of rbf ouiitpment, and the armed services. in> 
and operate it. Since the. War: Department was in 
e>ted. the project w ts adopted by die joint chief 




Sn- example Lar&u application to piloting up$-n ap- 
, r • • poaching a- imd-fo> Ktu httrbv*-. 

1 :• f i - / ; ■ - ■>■.■;'-*■.''■.■■:( >'.■;:' '•■ ■■ * ■ ,-■ 'cy- ■■ - - ; - v •. S-t 

,j-V-. ; ;".- A " ,,, ,, ; .'-'y' -./*';'*;■ ■"^.vi 'f-' ''«-*'r>.1 'if.'j : • '' ^'l '. L : . I"-'' "y! 

y 1. It can obtain accurate fixes out to 600 to oOf! 
miles, from the tiaromiUmg starion;. in; daytime and 
1,200 to 1,400 -mil s at night, wiih accmacyycompa- 
taW.e to that of good eelesdaf c^«-rvaTioiw. , 

'2. U is almost coiuphHely independent of vc-sthm 
ft worhi durmp the most adverse weather, in rough 
sea or; air, and under all eotiditiom except .titar of 
extreme preci pi trnipji static. When siieeg^sfill arui- 
preCipitadoii static deeices become ayaiiabl;:, this ' 
hmitrttiori "u fa>' < 1 w ;" b>- n.o\ ed - ;' 



■LoTfftt Shipboard Jiece^r. 



staff and joint plans. were set up for its introduce 
Chief among these was the list of pjioruict of a 
to receive. ser>;i.ce, becatyse iimnediate equipment \ 
ducdon was limited. The North Atlantic was g» 
tjrsl priority, and fht North Pacific second, bee? 
; these, bad-weather; areas most oeedect a uavigatk 
aid mdependem of weather, 

Addiiional areas "were luhst i^ucntlv iyichidetf. 
most 'recent ot which are -in f.urope and in 
facihc 1'he ,sv>fem as it c-msis today i>. an efbv 



th ■ nearly complete coverage of the world's 
and dup Janes. 

94-2 the joint. chiefs of staff assigned to thv 
)f]iartmeat the. development, kistaliadorc. and 
:?n of ground stations to give Lot un service, 
shipboard receiving apparatus. Cognizance 
jff, .reYeiving. apparatus wa«. giv<rn 10 the War 
.oent. This division of the project was made 
1 duplication of etTVirt, to maximize production 
v. sod to avan- •"-tandardt.vtion of - <ru.po.om. 
•s.ttlt. Lff- sarit re civjue equipment is> used bv 
ind "Navy aircraft, and dm - system of ground 
t! r f the n quirt » i. nt >i ' -t! 
of tF)e stations in operation iuve been installed. 
■ npc'at'-d. % the I 'me,; M.t.c . Vo ; , Cti.i-t 
One -group ■« tin north • s? Athuiue is op* 
\y tl»? Royal Navy, one in Europe by the. Royal .} 
< ■ one in iht nor th '.vest Atlantic by the Can a- 
iv\. and several in the sniithwo'-t Pacif*. and 
\nu . hv the • idled Sim*-; Arni\ Air Foivo*; 
end' n! I'M', about 301)00 -aircraft and 
ihs'ps' will haw been equipped whh Lorau 
v installation of the jfystem.« now world- 
id servkci u.<?itfg it in dude L'SJS', C5AAF. RX 
U IN. RCAf , RAN, 'NATS, ATC. Important 
uui use. o! die sytdem is being -had in -Europe, 
uttK. Pacific, and .the Cbina-Burpia- (ndia area.. 
t the future', it is r tear that ^v:- ; e:/i ol depend- 
ns; -range radio navigations! aid e, t. -quired, 
■dd-wide bast?. If the system. lias the accuracy, 
tv. and hominspline-of posiuon iacihi-y- that 
ias.. very great increases) in both sahny and ?fti- - 
a aavitt.-ttion vvill be'tirougrht aboui. , 

V-" : K.v##*.i v *j» mtmw irmhmwmmx - 

i is one- of die many eurom radio and. radar 
which evolved from, television. Television -- 
c radio art new rnvtrunu-rttalitiei. One- of which 
n'.tus of teiJtodu-iirig t-iff (r i._ r urtcuts visually — •: 
-n rather than heard. This is important bf- 
he \t <ati be used foi. accurate quantitative 
"nd the ear cannot Second. television u-ch- 
■rovMod i id;.» fret;iici ; . v ■ ir, 'e.'- > : ii -v. M-.- 
W,<if btn.J. is thd* of. neu rolling elcefrir ha. 
ii' me J-irne . pre'eispn; These -:h< i * i t- make u 
!o nj>'.i>ure time intervals of fractional parts'of 
• nthofa second, orio com ml forete a to di.tanee 
' 1 in t- -fiftje precision. It therefore becaTnt . 
o.ivoie the tirne-distancc-veloeitv relabels. t 
radi- r ^aviv. even though they travel niath 




Dioitize^rtj 



Go gle 



Jj twv <>,i're*,. ) P we ifiiaiH^ -it pulse ay radio 

energi Wfiilfntteviuly, ifyxy nrri'.iv nf -suy point on Iht. 
trtfiUj tiv.i it! iht s<n$? iAiiani. ? he ti]<n< tt ikip i>r plane 
; receiving -yi time liiffoirnee //eajint; -«ji-..'r.<f*o. tei/rM^fe- . 
" .ioin+vthtti osi ike cent?*, line, ii' ho; Lhirrfh**? tunbUiktd : 

i?i 'liny v/ p,-ij'n,.r* _ 

v j ■ 

■ 'iff ■ ;;■ . .v-'::c^::^.y '.;C';.--c ':-:;\'> ; : ,v .;. ;;»';.! \- '> 

200 niiW in one. one-thousandth of a -econd. All of., 
the new radar devices uo'lhf- the neyv abilicv to sneasure 
or so exhibit ihe reiatiorhhiji he* ween distant e and 
travel time of radio waves, m one wav or anothei.. 

Thf L'.j ; , .ti !ii i • - .» nmnhn of i/mond statk?ni 
located to Covet the area n:> he -.served, -md a shisde .. 
re> civn ahofird the do], or vim;. 'alt, cofs-riec ted to an 
ordiiiary r-ulto afittnixia. in effect, the v\-,tcr. jiumsuivs • 
the times of trawl of raditi <v.v»r^ frum two t/fnuid sta- 
■ t ions' to tbe-shipor airerait, and deduces riistanecs Ironi 
these, times. It does not depend upt^n thti. directions 
from which sismah eotno, but uoof. d.e uui- >-.r.cc.bt> - 
rween times of. pulsrrs arrival fvnm >wo nations.' ' ' 
From! to 2 minutes iime is jequired io adjust 'the re- . 
tehc* and uke the n-'dmo- schieh provide, a position , . '•. •• 
h>- . _. v - .■/..;■;..-';■ .. - > 

The u ■' omcv obtainallc caries whu vvr.i factors, 
but m ;ici,ci -I . .n. b< . on»idcred a*, civinsr petitions . \ 
wit inn I pwrcent of the distance irom base stations- 
1 iU nnics at l.W mile*) . Actual. reports from, .ships 

fsoet; the spitem dining the past vee.r shenv the uia- . '■ 

-. 

,.»' ~ a«., '■■■■C'.'V; , , , p( s#ss Ba*S 

BSr*ss^ t X^:5 * : s -,y. !\ ; ■ v V y, ,„ p„ - ■ . , y; -. ; -;y ■,- r yy.y.i 
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A Ship or plant itiht'.h rereiats the pulse from station A 
earlier than the one from simian 'B by >t curtain trmav.pt is 
nmeivkfig un this line of pi/sttkm, J-Thu line of urns 4if- 
fergncn is a hyperbola around station A. {Ri/iht) Two 
Itfies.a} posMvn from two pnits cf Lot an ■<.1r i ;wiu f»u}.ide '! 
Lvran fix: S nation "P." centrally teemed, is the "Mm**" 
nation common- to tioih "Slave' nut ion,. The pmuian, 

jomy of shading;, to he well withiu 1 percent. Skill 
in operation is required for high accuracy at; distances • 
over 600 m 800 nautical tfulos. wbece sky waves an. st 
bo used, an J the accuracy obtains! increases markedly 
after a few weeks.' experience. .Along the '"h.-ox'linc/' 
between transmitting stations, the lines of positiorrare 
t-xfrcnifh m ( uj ate, so rha u such point* vers acuuat* 
land/ails are possible, and harbors can he. .ipprvwched 
with ,i pierision nj s lev h}rpdred yards, 

,i*BArs ,%$*fg.4i:.-%rf*:»% jra ,vtw«.4r#?..v 

,Uie betds of' application when-in the Lctao s.yi.1«m 
f,v 4 v provide M-rvu-f* raa possible or practicable' with 
olhrr v it ps. include- thew oquitint; krowl- Jc ol 
accurate position u iiiv nine rj untie lorn/ tun-- » • ; - 
ciaJly tr.itKH canit flifed'-*'-. h i . pcihap- nu* t V ( .>. ur- 
fqi;£ -ship*,, when far- from shore rarely need more 
accurate knowledge of position than that , given by 
' older methods of navigation . but the installation of 
LofW equipment w »H l^rgf- ship's is- dc-sirabie as con- 
ttibmory to safe and economic- operation. 

3 7-3 cif.es of Jtsto>.! :\i fp.!. the e .->mnbuit-Jit.s of Loran 



.' "X" for example u ohtain'.d bi t<s(,iiin%Yn\ the hkxpt'f L<sr 
rrceivtr the Urns diflertner of u^noli between >tiasle> 
•: V e«4 ffow ' '£?,'.' and 'he». ik* time ~4i}J *i * n*. « belw*. 
master rtni/ iitv-e J 'ti." ttich- madm-i <v presents <> 

; .'ine e/ petimit 'and the inturtecltan iff Iht iito linti i.\ i 
ship'', position.,. Special -La run tharts: ore supplied t 
' the'- area served by rht smiaru, which -show tht lines, 
ponlfon fas that area, 

■<:*. .:*-:■'. 

arc twofb-Id !i T-rocidV .'. few minute < 'da- ,»k?s 
position of : dj& ship; Mid bodi gpographir and Lot; 

; coorditiafe may be uppv-ndrd fo the call for aukuw 
fjitdierniore, it provides the rescue - ship wi 
W.vvledge. of its own posrtioo, which may not be knov 
sccuratoiy if recent ccJeBtial obscrvauom-havfi not tit . 

1 ptsfeibic: The rescue diip iheid'ore can find the sli 
iH t&titess .Using, 'torair Kwrd.hatc. f-vc-n if rieith 
sferp'-ldlwvS'its position by otficx. methods. . "■ . 

A practical application-.— nttw in use bv ships si 
ajreiaft ^amipp*;d v-oStc Lornn 4 S that of pikarng 
"hotittng" to a harbor. ' f.'sit-f' it. ih>- plane or ship 
apje to reach harbor .channels at. full speed, with ft 
lamsy. evcu when, jfeition fixes by other niettiods ha- 
; been impossible for long periods while -a pproac.hii 

; the eoasic Each s)xn on the coast, harbor, buoy, yx 
aiibcid. hai- soine Lomn line of position rmuiin 
•thrciigh it. The 'particular sine passing through «• 
desired destination -is determined "Irani the Lor; 

. '-ban The -Iw.. aircraft approaehing the (<»' 
merelv navigates, well oil shore, so as to feat h th 
particuiar line of' po&itiou, "us read on the Lor; 



K-avuig rcat hod ■ that line, the Loran re-, 
mams on the it'tfutf; for th-it Hoe; and the . 
: t'.erc*1 hp that ihf Ldrai receiver, contimtoosly 
' utb, to that setting.'. - 'If "die ship veers, right or 
n its course:; die indicator will show the . 
immediately. The ship as maintained oa a 
'inch is the charted Loran line of position and 
ily arrives at the desired destination, The 
.'•of the mamtenriiue of ship's course is that 
an an system- -which, when close to a . coast 
testations Aie : located, is a very few hundred 





18W 

■ 



'about i .,000,000 square miles', in eileaive only over- 
water, and mbout J50 statins would be required to 
provide service over ail the important over water air- 
uavs of the world. 

( e) The .apparatus now used is- built under the do- : 
signs developed when th'e system was new and is, more 
. complex than necessary: ' ■ " ' ' .'■'■ ' . 

Laboratory work md field tcits nov under. 'v e> and 
welt advanced, show that the above-mentioned de- 
ficiencies > jn be removed I a, a time range ran be 
increased to 1,000 to 1.300 miles under severe noise. 
: oondittoirs, and 2j000~3,00.0 iniies under Is At noisfi 



' »F RKC&VfXU BQVl&tfflESY - conditions. The use of unstable , sky wave? can be 

eso.il the aircraft receiver .is the Jhjvfttt cc*t- avoided. The accuracy can be increased to within 1 

id .its. cost is about $700 (neglecting down- OI 2 "«ies at 1,000 (torn stations. Receivers arc 

>.- ? oua!ion which is lik-M in the mnnediaU- production which are df re-reading* .that is, no stall 

.PcHod, aircraft and ship receives could be v required to take readings. The service ;are* of each 

•!u«-«1 it, moderate quanlUv. to ,HL for $-100 ntHV Lorun ;i ^ teU) chain » 5,000,000 square 

Still lower costs are Mtel'y. with simplified "» l " s . and r>rilv 60 nr 70 nations will be quired tr,. 

possible with furihw development. ' " '• .give good coverage over all important land and watei 




and valuable serv-iCt., Iras certain deffeienoes 
lioidtl h, removed t> niak? tr * permanently 
w postwar service. These are:- ;. :- ',, 
)aytirne range only 600 to. 800 nautical jnilos, 
nighttime, range is- 1.400 nautical miles: 
Jighttiriae operation utilize* sky waves which 
as stable as. ground, waves and which require 



viewed .irom the postwar application gnstic, arc as 

b.iiows . ; ; ; ■ •' "' : ;e t'. ' 

I Range 1.000 n. 5,000 miles (dependent upon 
noise conditions,! . 

2. Stability; reliability, and accuracy very high. 

3. Receiver cost in first few years under $500o 

4. Aircraft receiver weight • now 35 pounds.: 




Vfduate reading* numerically after the settings 
en made. ,- . ' '•' - : - 

I >i: service arc* of 1 -.uam ■ ! 3 stations is only 



Sviscepdble to continued improvement with future dr 
ve-lnproettf. For example, .direct ■'' : reading receivers; 
•now in beginning production demonstrate that hyj 



r.- e ^ , /^/A nlr> Original frca^i ' \ 
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HEATOfG 



Lot an Ahcf'iH Keuwsi - A*«. 



RATION'S . 

^y-.; f >^fov ; rfoV'v ' . v.* fo; 

y. >:fo;>fo;,fo -foy ' 'V -y • ..; ^> •^■g^ 
Tin: hot , jjiv uy'ti in Sc-lt'-lb'jtiiT'g Rations 
designed h*r providing rood on large cargo »srt 
and Jot personnel in iaohUcq held podtionj, -Thr 
■swofoh consists of a central can auiwhung !, 
fluid oucet- (M uijitt oi Fk-id Ration C) - Surrr» 
ihg ; the sides of the. central tan is a comaker- an 
heat-producing substance illustrated hy thr do 
area"}; ■ The- c^ntertts of the centr*! can n«A he i,< 
,hy adding a total -of '40 ml. '.>}' water to the. outer : 
This h the equh Jc nt of i mtc-en cup of wattn 
wa^f should be diKTributWl ( qnallv tbrnuuh eai 
, four roles evenly spaced on the boiioui -A tin- ( 
••'Section Of - the'- -can assembly. The .can a'ss>"' 
''weighs approximate] v 25 ounces gross, when, full. . 
has a rubir displacement of apprmiioateh' 50 r 




relatively Mtnph -connect iur: to aircraft autnvuan. 
-pilots, -automatic steering' of awralt will l«- possible.' : 

7. tfswi ni conjunction with- two other v. i»nm« 
developments, namely tin; radio altimeter (for alti- 
tude) a -and radar (for short rans;e navigation and 
ub-aacle detection) thr Loian -vs'e-: i luna taui, rf . 
navigation) completes the rcfjunvrrf-rrts h*r naviga- 
tional aids and provides alt that is neorssai \ for. 

U(d r fh. ifi.i.V 1<} naV'PUti'.U!. . 

%• 8. The same system, using the same stations, ran 
':■- ," serve both aircraft and surface vessels; 

'■':fo.V'--.fo- : r: •■•- yy v ' 'y.y, y : y-. .■, •■ : -../■ ■. ■, y-..-- .-v.. . ■;. ;. 

-. .-':" : ,^'*iMt&H 
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■inches.. 



Vi'^- *.e^ -'V 1 : 



SOB THEllPf KNO WE 

Jn the rugged country separating England 
land, Col. Eugene A. Romig,. j-eprrHeoU'ts t!n : 
Fort-e, m&: Sir jarnfes of die Brsii-.h 



O-CC*. 



Miru^trv, v«x*-mh normied the ^hfph*'<d <<\ S. 
eniknowt foi theit part in re-sadrij? Bi 
AtJticri an v\ho had o-ished In tt'i i-iona 

of Cheviot during tht war. - These dicphnrh, -.ni 
hahit4iits of the lonely Ghpv.idt arta, 'arc- ctedHei3.' ; 
saviaft'g raaii.y live's r»» airmen who crashed re 
forced down iri hada^eathcr ,. ;-y ; ;e : - :- . y. ; 

On Oliv -.-ai-.n <"-> l~>e«.--i.a>Cf i9H SJi- |.| 
John f>agg and Frank Moserop, went, oui in a hi 
in? j;imwonii and: in almost hnpossibte- cmidhMK 
res<a,ie four or sis Americans whose B 17 bad c o, 
I oi this. :ac$ the sh^phtrds were presented, wid 
8th Ait force sfroil and' the British Etnpi.-e Mr 
0aggV eoih*' dor, Sheila, who found or-e of tb« 
iuied vdiusen rnore than. 150 yards fiom the v» i ei 1 
was presented with the Dubns Medal to bt « .>r<c 
first civilian doe; to receive this swud. 



m 
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graphic Signaling 

(Continued from page 29) 

merely the average rate at which flashes of 
ere received by the plane from each signal- 

Average number of 
flashes observed 
per minute 

»cd foresight aiming method 0. 3 

-steel foresight mirror 8 

•d-glass, rearsight (G. E.) mirror 14 

lector (Signal Service Corp.) mirror 35 

ie results it is apparent that the retroreflector- 
>r performed most effectively, while the im- 
Dresight method was poorest. The stainless- 
ight and General Electric rearsight mirrors 
mediate in effectiveness, 
i the retroreflector-type mirror definitely gave 
performance during signaling, it was not 
superior to other mirrors in the ease 
:h the subjects learned to use it properly. 

trouble which the subjects encountered in 
:o use the new mirror resulted from their 

discover that it is necessary always to face 
:flector roughly toward the sun before it pro- 
isible red spot for use in aiming. With the 
leveloped Scotchlite-type signaling mirror, 
ulty with aiming has been eliminated, so 
lat the newest device is superior to anything 
heretofore been used for mirror signaling. 

9XCLVSMON 

liographic signaling mirror is a small, inex- 
et effective signaling device; however, it has 
s. Naturally it will not work when the sun 

clouds. In addition, it cannot be used to 
nals at angles too far from the sun. Each 
:thods of aiming described above gets more 
) use as the angle between the sun and target 
r than 90°. The retroreflector type mirrors 
ork at angles greater than about 135° because 
reflective materials cease to function with 
lent on them at more than 65° or 70° from 

Even though flashes cannot be aimed in 

more than 135° from the sun, signals can 
;ss be directed to every part of the sky when 

more than 45° above the horizon, and they 
it to all but a small segment of the sky when 

lower. 

?troreflector-type mirrors, there is a cone of 
immediately surrounding the sun into which 



signals cannot be aimed. The existence of this cone 
of directions is due to the necessity for lateral travel 
of the aiming beam within the mirror from the retro- 
reflector where it starts to the sighting hole. ( See figs. 
4 and 5. ) When sunlight strikes a mirror perpendic- 
ularly, there is no lateral travel of this beam. In prac- 
tice, this cone of directions in which the aiming 
mechanism does not operate is from 20° to 30° in 
diameter with the sun as its center. However, it cov- 
ers only a small fraction of the total area of the sky 
and the user of a signaling mirror can easily hold this 
area to a minimum by remembering to move his eye 
to the side of the sighting hole opposite the sun and 
nearest the target. 

In spite of limitations, the new retroreflector-type 
signaling mirrors seems well worth placing on all 
American ships and overseas aircraft along with the 
other best items of survival equipment developed dur- 
ing the war. It may be expected that the new de- 
vice will also find use by surveyors, mountain climbers 
and other persons engaged in outdoor activities. 
Forest Service officials have expressed interest in the 
mirror as a possible device to use in signaling between 
airplanes and crews on the ground. 

To enlarge its possible usefulness and to improve 
it as an air-sea rescue device, a method has been 
developed to obtain red, yellow, and green signals 
from a signaling mirror which are readily distinguish- 
able from each other and from the usual achromatic 
signals. To obtain each of these chromatic signals, a 
film of red, yellow, or green cellulose acetate film was 
held in front of the mirror. A hole was cut in each 
film to coincide with the aiming window. This film 
was purposely held so that its surface was not parallel 
to the mirror surface because it was found that the 
achromatic reflection from the front face of a film 
could seriously dilute the color of the signal reflected by 
the mirror. By making the film nonparallel to the 
mirror, the beam reflected from the front surface of the 
film was thrown harmlessly to one side of the aimed 
beam. 

There is a question whether the best signaling mir- 
ror for survial use is one which gives a distinctly 
chromatic (red or orange) signal or one which gives 
a plain achromatic signal. A red or orange signal is 
more likely to attract the attention of the casual 
passer-by than an achromatic signal. However, the 
greater complexity of the device which gives the 
colored signal may offset the advantage of color. In 
general, apparatus for survial use should be as simple 
and foolproof as possible. 
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SoMr«e of icebergs and their drift into the 
North jllkmtic. Fully Qff% of f/u> itaberp 
fAs* drift south of the 'iQth pamlM <x»r/r 
rear, disintegrate in the raeliing »»«*» (tiuuk-d 
'4?seo . Of jttfftioo if ittt&$!l) uMi fi .~'W« 
*nmc t&JttHt »quArt! sea miles. Principal 
..*:»> mate* thai traverse thv ice patrol araas 
t(m irulirated by white lines A, S. C (to 
and from V. &. /w>m)^ and D, I''. f\ € (to 
and from C<irn»Uan }wrtt) 





■formation contained herein U assemhied from vsflrwns I'mied Slaws- and foreign scmrcea; 
'i^tainintA in tht- HtljET.'HfS for. information only n* a !<k««m1 fist of »ihU 
it in itu> ttefd of air-wa wwue h ftill bf «}>inf*nt i!ut the Hl'Ll.Fl W •"■> 
win-* ^H»h s»t represent tlw pOlk-v of the Aw fe^«ie ^enr* ' 

I'Ulfd mi it**?- Ihiitrtl for \ r Si"ri Rt-acw 

his i!--»-i)i!tnn .wmtim* r»PmmH-w iiwi(«K tins "mi *ie%ise i>f the 4 teis-ed Suie* . 
: 'swig »£ tl» .fj»{>lsn«g*- AiH : ,/5i> S, : fi/- St and 32., is* Aniteridedi tl» tTammi«skih ot ^fo> . ; 
lion of if« contents S« any rt<iinrter in an unauthorised person te prohibited by 'taw 
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The following article is based on material prepared by the United Slates Coast 
which, because of its traditional function of saving life and property at sea, has 
undertaken extensive research its the field of electronic navigational aids. It is belt 
this nontechnical story presents sufficient facts for a broad evaluation of radar's pole 
tial as a practical maritime safety factor, t Space does not permit an exposition of its 
probable value in other fields, nor does it permit of an adequate acknowledgment . 
work of United States Army and Navy scientists whose achievements in the field t 

radar are a challenge to man's imagination. 

- - : : -i ■ ••.Yv'V.'f/i - . ■ 1 ■ 1 •>"•'■ ,'• ■ •'■>.■.-• *;y>- v" ; -',.'- 
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( g • before President Traman- at the Potsdam-' 
QOi'c-jrenc'e— g.ave approval for the. release of 

/ft'1-- to the', Aioeiicatf. .people, the Navy- and • '. 
iuiirrf i-ix-offniaed its pracmial us a -safety factor 
.(pjitk-fi '4 n^-rchantve^t-i, This recognition 
ed .'upon a comprehensive war June experience. 

t il br fort- th f " war, bi.t erv ■naJlucd to practical 
w^v'.'j impart, radar prnrnis.es. to be one of the 
i!j«ft,iti! sir«!e -contributions to the safety of 
ft!- ft can reasonably he expected that radar 
will l «' as L.'.iiiiwi, on , v vessel's bridge a<; the 
t.kpa.*s. 

it sr-f->n= to hovi- experienced almost sirnullane- . 
h m jriany p')(t« of "the. world.- lb. nasjc con-. 
V the. result of independent ■ thmiyot; on the 

many person;; whp believed tht pulse tech- . 
fiirld be ufiec) few detect ina arid ranging sack . 

.as ships and -planes. Scientist in America, 



In 1 933, Congress provided a fund of. $ J. 00,000 -to- 
the Nava) Reseack Laboratory, for radar develop- 
i worl: A rather crude unit was successfully' 
tested in 1937,. aboard the II. . S. S, L&ary and, in 
1 939. a gready . huprtwed. tinit underwent extensive ' 
trials at sea aboard the ty S, S. JVea. York- Other 
experimental efforts between 1933 and 1939, con- 
ducted from the ground, employed a «a;ri!»ty 6f ship*' 
and aircraft and the dirigible Ah on. ' : - . ;- 

Probably no other sch'-ritSik- or Industrial develop- 
ment in woild history so expanded in .all phases ~si-' 
iminaneoi,r>fj\ or on suen a vast Stale, as. did radar, 
Researrjy, development design, pre-dn.-.tinn .test, and 
the training of thousands of -operators and installer-, — 
alt of. this was set op on one vast .scale lot .smiub 
taneouh projection . . .and, significantly, the use. of 
' radar.: by land, .sea . and ..air tortus, was Sd widespread- 
that" nearly every commanding officer had. to be edu- : 



t'.pUst fw.m, Hddai can be uttdfsisad as working- oh 

- - v. . - - ' -'e>:i.Y--''e-t.'-S ''-*----:'. i:-v. ' " ' . 




Tht nine internal between echo-, indicating 




d, Frame, . Gcxniam. and perhaps Jipart, 
secretly and ' independently on problem.- of 
jiowet nutput !.<i;ixi pulses,, directional 
. svMems and man-, ether practical phase?,, 
name," Radar is derived from jf?«dio Detection 
ancr s lis bask pimriplf is comparative U 
?.'X-;.eun«;ots conducted m I8bh, proved that 
fe\(s jff reflected from M>tid objects, fn 
cyeral countries granted- patents to a -'Ger'ffijn 
t lor an "obHaek -detector and navigational 
ships, based on tin'-. principle 
discovery which Jed to the actual development 
if s\ as made m 1 052, by two scientists working 
Aitnalt tlitdi." hahoiaturv in AmW-stp MdV 
i'-stitm planeao-yroimd ..eu nunu.'aMoti- they 
d ft-ot • flips n toying hi tb- Poromar, Rtvrr dj&» 
T},e pattern of '(&&}<) waves, causing a tlucttut- 
C»ah ''.;. 1 yi-: '- - - -. : . - :. : -"3ys:feif|i 



Mm 




cated to appreciate the 'capabilities and .limitations of 
thifj dramatic, new weapon being placed in ins hands. 
Thus- }>aviup pained this appreciation field officers 
h«id to work qui the eat deal j-rriplnymem of radar, 
through the j rial and error, method, and to luniin'uui- 

. cafe- this '.-knowledge;-'- and experience to odier held 
cnmruarai.us. .ft was a task made doubly difficult bv 
th<- requimmi-nts of secrecy whu b surrounded radar* f. 
wartime development ati-.i use; "y 

' -While ihc w.ir laytedy radar was ytricdy nodu 
mcliiary eoukrol. aod was employed only by the armed 
forces; However,, because of its potentials for service 
to diC maritime mUiuurv. the. Coast Guard began an 
exhaustke study of radar and its possibilities joe 
.peacetime use. The, Coast Guard Cutter Ahjrk;v,jtr 

. -wa$ 'radar-equipped eypeciaily to study eondidous in 
the Great Lakes region, Later, other vessels and 
planes Wert, see equipped for. studies, in .other' regions 




ibiv work. Its yi>nh it. coiLisiou the Radia.tioit Laboratory, *afod submitted to a * •-• 
prevsmtion and n lid t< i>avi>rf.ii <i » >- j< kl r 1 ifat'.turCj uli repro-cntat 

' proved, In j«R\ in order to comclir 
t>:pan>: 
accumulate 

■ 

mal.e a i uilafolc to the muritim.e industry : 




lishrd by the. Coast Guard 

. . . '■ ■ ... ' - ......... 




rriiniMmu rt.i'KJ.'rd! oj design and performance-. 
. S«j-'pliLJi> it i.'-.ir-i and operation, economy of. pro- 
duction «md. mamicnam*. are objectives- of- the 'froH? 



rangt; prognmi undertaken by the Coast Guard 

' ■ ■ '.,.)■ . ........ 



• Developed pxiitvarily as ao kistrumctrt to h 
t m .bj< Uvi of tl» - i - fio« md nmefot tn *,irfrn Kid.u- 

7 < dot* i land wwi I »n>y and ft»h< i obje. u • 
xnug the >uJ(oec of the waler, ivitlun the nmge 
din- cjuipiivtit; imf's-f.", mii-u; of mitial di-^tw pi 
rad.ii for banv.o determirsation. The medtod* uv-d . 
et.u.ptoeiu pre.c nt'v -availably to the possible coord i- .proper it time ijmh the minimum .practical moec 
nal'on of meu,hanr. mutim. mdat vvitls present a.«d pro^iruatelv 100 y.nds ar ; d the niawmuu 




,oy| ion -indicator) is operationally the siwpkst fortunately, radar has limitations as well, and in order 



•u buds produces a polar chart of the immt- 
Tv* surrounding the vessel hum approximately 
ravd radius to the .horizon.. Such a device is 

■ wet r i( m.triner:. dream. It h independent 
or night;, and relatively independent of weather . 
luoaphpric condition^, while' providing a «>o* 
V plot for both fixed and mobile objects-, L'ti- 

■ ■■■■•■■"•> ^;,<;; - .;:-.•-. -■--:,..•• urn: 

tirfih Utvitri-itH* j'nn.mn'n tau»- .4".} '.bj'Cl 
Uaa Hit mmanum rmej ..mvU; Hot he picked up. 



that a clear picture may be presented as to: what this 
device will accomplish it is well to proceed initially 

with -an explanation of ihc equipment. 

Basically; radar, employs very short electromagnetic ■ 
waves and utilizes the principle that these waves cars 
be beamed, that thev travel at. a definite speed m a 
straight iine, and that they will be reflected from an v 
:• discontinuity in the; medium through which, they ave . 
. ••••transmitted. ' 

The typical >u.r face, vadar consists o* five compn- 
ji-mts, the transmitter, modulator, antenna, receiver, 
and indicator. In' addition to - thesis' components, 
po^r supply is an important facial to be considered 
in determining the actual chantcteristics oi any radar 
set. While the physical form- of each of these parts 
may vary W'dch irorn one type to another, all radars 
■ ■•■t'.n.ir. them. 

■turn ■ Tit AKHmrrTBSt 

The transmitter consists of the radio frequency 
oscillator which produces the electromagnetic waves, 
of energv Because of the -necessity for beaming this 
energy, while at the. same time being able to receive 
•uitahlf jvhws, the. osciUafc-r generates very higiv 
■ f r<.'qu«wv '.-ncisry. The development of a suitable 
VoVER 100 YARDS oscillate*! with, surficie.ni power has been one oi the 
I' maj<H- accomplishments of. radar ^ehmciaris,. 

twe Mo&w-mrois 

In order t bar range may be determined accurately, 
' • electromagnetic waves are emitted in the form of ■ 
pulses and each pulse is transmitted for a very short 
s period of time, one-millionth of a second ( 1 micros 
second) or less. -\fer each pulse the. transmitter is 
aiieni while echo'": bom tint emitted pulse .or. being 
". rf-ceived.; The .procedure is Jherj repeac5:d about one 
I thousand times a second. TT-e modulator, or keycr, 
. is thf UDii which turns the trar»r.mtfrt on and off and 
form* these pokes, 

. The. antenna ass-cmblv is so designed as to beam 
the e-tknfy aMhc hi! pet. tloimaily being accomplished 
•bv du the cf vi .nifcoK.i ;md reflector in much th^ 
•MtiK npiannr shal 'he headhj:ht- of t m automobile 
a«*-".dij'ci fid. Thv t-dm is tend ved bar.k tJif-uoh the . 
sains .iit.'enny jjnd directed to the receive Whue 
the" openi tpr of a radio receiver at home employs a 
. few yardf of wire suspended aho\e hi' roof and finds 

' - ' '^^mlW 11 adequate, a <ui*abJt iada^ ant'enua must hayrt, the 

■ • - '■' : -W&v&fl foilo^mg >lMi.i!t' rivti'--. Jt iii-j,t \>t dhection^. con- 

"•- :r'y : \^^ 
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«">'« s(:elth iUvilraiing maximum range, 
■■up <>n scope but mountain is not. 
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us now hf-am width to improved: resolution, we. in^ 
crease the owtr-all gain of the antenna system.: Ho-v- 
i-vf-r. there is- a practical limit of about I'-' or 2" where 
further narrowing uf the .beam causes targets to: be, 
missed due to the small mnnbei of pulses thai wis 
strike u .is the Antenna scans the target- 

Farming or spreading of ihe beam in tbc ec-rika! 
plane »s df-iiffd to dirninate any necessity .for ' itahib- .; 
aation of the antenna, that is. to retain energy on the 
>iirf&{:<? .is the -hi, rolls. This. in turn .considerably;'"! 
rotiucra the vertical dimension of the antenna, The 
vvi.de brum in ihe verUutl plane will result in some 
!■•>.- of a.-imuth resolution «diei>d ks 'the ship loll*, atid 
abeam as the -ditp pitches, which again brings out thv 
futility of declaim.; th.: horizontal beam width be 
: yc?hd: about ! * or 2° - if the PPl is nest stabilised 
ii". azimuth ( true' bearing .presentation i there will fie -". 
•n ^i'l-r.' nf-!^ c'.e. n^- >;. bearing «•*•• oh-i-. ,s in* 
dhp yaws. ' Another TimitatiorC though relatively ym 
important with antenna beam widths above 2'\ h 
(ire eon-t'deKitmn ot hew closely the PPI scan can bf- 
made to follow the antenna..' : , 

It U oxtmncly di'ffkult to deygn a reflector that 
will direct the radiated energy in a pencil beam. 
There aie generally some side lobes of radiation. 
These lobes in the- horizon t^l plane should be ■'■mi- . 
heiently small to b<- iclfiiivcJv unimportant a* com- 
pared to the main lobe In most ca'es, if these, side 
lobes arc from 25 to' X> decibels down, no dinV.ujtv 
vvill.be em ounjered. No harm results from side, lobes ■ 
m the vertical [/lane other ih<\ri I'.ssid rtn-rgy di- 
rei ted skyward. . ,...;' ■ 

: In .iddibon. both';, range and hearing rcsola'thm Will \ : ; 
be limited by the size of the .spot of light on the scope 
< viused by the electron beam. Because this spot is, not 
pin p.»p< and is the «um- on all rajige sffite, the 
range at id ranee scale at . which the desired resolution. 
' expected should be stated. 

Beeausc of the many factors entering into resoju- 
o-m it, is generally expressed as the result to ht r>x> 
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Bo.suv ,,t die fundamental nature of electromag- 
netic w.ti« employi J hi radar the coverage of a sur- 
face radar •wilt be improved by • increasing either the 
anttui./ hi-ight. or the 'requency or both, At the- 
preset. t i'uuv. however/ thi-re h a practicyl limit tit 
vvhif.h the lixmteia-y macyhf: irrereased. The attenu- 
ation ol r hvirom;m",-t!.' w-jvts by the ^tuicsphere rs ( 
a hu'-i ti'-n 'of. (tr q»!-r.c\ and rncreases al an ^rrfgzin'g '•• ,.' 
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rate at frequencies eorrespoodmg to wavelengths, be- 
low 3 cm, Likewise- .if the shorter wavelengths such 
;.c€»wJidtms rain, snow, and fog appreciably reduce 
coveiagR. Ovcr-ali consideration indicated the. most 
desirable wavelength wouJd bc somewhere jriear '* era. 
"with good results, 'obtainable 'tvith v^^eiewgtiw as 
long us 10 cm • 

' In gcneial, a radar i? limited in range coverage to 
about ir» percent beyond, th; vbible horizon. Hence 
irie range is increased by increasing the height of the 
; .intefnna mid in a tike m-miier a higher object; Will' be 
•bvb observed" at a greater range, It k not Unusual. for a 
. . good radar to pick up objects as far away a? 100 miles 
providing thry are above the: visible horizon. At- 
mospheric eomhtktos ph\y n impf>r' w r..nt {..art in s »>_ 
coverage at -diftaifcc* greater than 10, or 15 Wife. ' 
Ho.weyet, vvc are '/prima rjlv interested >u v. k- 
catedm (be area between the minimum range obthe 
equsptflent and the horizon. ; The subject oi fb- -.■<■•■■ 
- -tical bbainwidth has > bearing oh ranee coverage;,-;. 
The bejm should be sufOcieotiy wide in the vertical.'- 
to Illuminate with electromagnetic energy all targets "... 
horn tl'u minimum range in tht maxrmum in Order 
that ail ship- will be- indicated 

••' Power iUHpui has a convderable bearing mi range 
coverage: Is w uoll Anown that the reflected energy 
from uiL target to the mitsmrta is 2>n inverse fourth 
power function mcreasmg to a much higher power 
" inverse function at a distance somewhat short of the 
horizon:- Hence smalt increases in power do not 
mean much' in increased efficiencies. At -the same 
time; the realized power is considerably affecicd by 
the losses- -in the transmission line and antenna, the 
antenna gain, Use receiver gam. and other tartors. A 
large, amount Of pouei is essential to insure the indi- 
cation' of all above water objects in tin: vkitbty of 
the radar. The target ilhunSriabon wi)i abo be a 
function of the pulse rate and speed of antenna rota- 
tion re. the radar is pufeb at the same, time thai the 
aorcima rotates. Electromagnetic w^yes cannot 
-pierce Conducting' iutfaees.o! any practical ihicknes>. 
Therefore, • masts, "stacks, and other obstructions will 
- /• give' s.hatiiry efheN r,nd objects. Jointed in .ihe- made 
_ol these <>bmu(tiops uil'l not be indicated lhc de- 
oi-rfKV speed - v ,f r.mtuira rotation is tic- 1 in with iln- 
eiubm.£ Speed of the vessel and the setenuviiy :Ot the - 
. PP£ itfbe. One might reason that by increasing the 
frequence and repetition rate, dint more desirjHlt 
coverage- might be obtained with a s/oaller antenna. 
Thk however; 5>? not torn- We cannot pulse faster 
than ihc time required for the return of echoes... ' 
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With too low a pulse repetition rate, targets are 
missed as the surrounding area is scanned; while too 
slow a scanning rate will not keep a continuous picture 
on the PPI scope because of illumination fading after 
the beam has swept by the target. Therefore, with a 
slow antenna rotation a low pulse repetition rate 
should be used and conversely with a fast antenna 
rotation a high pulse repetition rate would be needed. 
A compromise is consequently necessary. A speed of 
antenna rotation from 6 to 15 times per minute and 
a pulse repetition rate greater than 800 pulse per 
second producing the best results. 

INDICATOR DISPLAYS 

On the indicator is presented all the information 
collected by the radar. Although there are many 
ways of presenting this information the PPI is con- 
sidered the most advantageous and desirable from a 
mariner's point of view. While the distance from 
the center of the scope to the outer edge represents 
the range from the radar to the radar horizon, this 
range may be set to suit the individual needs of the 
user depending upon the areas in which he will oper- 
ate and possibly to the scale of the charts used. 
Generally three different range scales are available 
to be selected at will. The choice of the lowest range 
scale, although dependent on magnification desired 
for operating in confined areas, has a lower limit de- 
pendent largely on the resolution. At the present 
time, nothing is gained by using a scale smaller than 
2 miles, and on the poorer resolution equipments 
even this low a scale produces such a fuzzy and in- 
distinct picture that it has no value. The second 
scale, being the one normally used, is generally set 
to the range of the optical horizon (60 to 10 miles). 
The longest sweep is invaluable as an aid to naviga- 
tion particularly in areas where high mountains line 
the coasts and under conditions where radar ranges 
exceed those normally expected. Because of the de- 
sign problems in obtaining a linear sweep this highest 
scale is limited by the shortest scale to less than about 
50 miles. 

The size of the PPI scope will to some extent govern 
the range scales that should be used. While a large 
scope gives an enlarged picture, other factors such 
as illumination and definition dictate the use of a 
scope about 7 inches in diameter as the optimum. As 
the radar provides an excellent means of precisely 
measuring range and bearing it is believed that range 
and bearing knobs should be provided with precise 
means of determining these factors, particularly on 



the better type radars. Even less expensive i 
should retain the means for precise bearing me; 
ment as this factor is predominent in detern 
whether or not two ships are on a collision e 
The methods of determining range generally use 
by means of a movable range ring geared to ; 
or counter and by using fixed range markers ( ci 
to which the range of an object may be referret 
is the unanimous opinion that no more than fc 
five range circles should be used on a 7-inch 
scope and that means should be provided to elin 
the range circles when not in use. 

In measuring bearing, there are two methods 
able. The first is by considering the top o 
scope as being in line with the bow of the shi] 
measuring the bearing relative to the bow o 
ship. This method has distinct disadvantage 
the ship turns in one direction, the pips on the 
move in the opposite direction causing a trail 
left on the scope due to its persistence. In ad< 
the PPI must be closely observed during the tu 
later confusion will result in the new placeme 
objects about the scope. In the second methi 
bearing indication which has won favor witl 
Navy, the PPI is stabilized in azimuth so that th 
of the PPI is always north. A marker is then fl; 
when the antenna is pointed toward the bow to 
cate true heading. This method enables both 
and relative bearings to be determined readily, 
serves the resolution of the equipment and doe 
have the undesirable feature of the relative be 
presentation. The picture on the scope is then 
lar to a chart with the addition of the movabl 
jects. For this latter method, however, the ship 
be gyrocompass-equipped. 

In cases where expense would not justify a 
elaborate radar, it is believed that a type of 
utilizing "A" scope presentation, that is, range ^ 
echo amplitude indications, would be valuable 
ahticollision device and for rough navigation, 
an installation would require the services of a 
cialized observer and plotter in order that anticol 
features may be realized. If an "A" scope is 
the speed of rotation of the antenna should not e: 
four or five r. p. m. as it is very easy to miss t; 
with this type of presentation. Means must be 
vided to stop the antenna and carefully search : 
tion where a target is noticed. Experience ind 
that the antenna of such a radar must be n 
driven to be of any value. 
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w are dealing pritic.ipul!y with xh-: use of radao. 
■'Chant vessels, is i> apparent thai such, equip- . 
ions the dependable and foolproof. Experience. .; 
fcs ttwr mosr indjr failnri's arc raiwi by ktiob- 
'■; -ui-J bntton-pudiris It is. therefore; ftricfttkl 
l! ..ujM<unorif.% riot absolutely necessary for row- 
peraiion' he screw-driven adjustments that are 
I inside the cabinet Tins, then, will reduce the 
•i uJ controls fn the i,m of tin equipmrjni t< :i 
Mijukr Rotatm" machinciy associated with 
quipnont is a constant potential .source of 
e In J fie case of ships equipped with alter- 
; cm runt it would be highly desirable to have 
Hyer taken directly from die ship's lines pro- 
the regulation i\ adequate. In this ca.se : high - 
e r c i.'i > -s should h.-' provided to piotec! the 
neni in case of yo.httgt? surge?, Ships Equipped 
l:.i ect o.-m:u of course, -vil! require a converter, . 
onnecting -/cables, fconhcotii#i» ; i'oterioeks, and 
in- a constant potential source ot trouble - Con- 
s should be ehniniy ted/altogether, and the de- 
ich that a rnjniinvjTD 'of! ihterioofcs are required 
ses shotdd be mounted where they josr readily 
ible and blown f«v>* indicator light, ■provided.-'. 
•><■■ of the hound .radai> -training thai any per- 
aboard ship would h.t'vc servicing; rxv^pt the 
•i of fni'cs and posribh she cb.aiitrrn.B- ol th< 
i- common tubes d.f.ntd «,oe be of tern pled e*- 
:.v julhcm-d service personnel or company 
•ntativts 

<-nd hr -Ji/ghly. desirable to, have ope meter pro- 
ivith a -elf < 'to i /svy i;eh to iodieat e primary -power. 
\ rectified d. c voltages. -receiver crystal cur-' 
jnd b;ia£p<Hrott csinvti' or similar devices to in- 
to... t the radar is performing propedy The 
value of these readings- should be entered on a 
nine of installation and this < ard posted under 
jv»r the eciuipmeiu. 

} -oj{ ot .tfi^iiiiernent r iihei both in. the equip- 
yi permanently mounted near the- equipment 
^ he provided to indicate relates* r^oj-all jx-'f- - 
• ■ -h. w<! ;! r. - ' 
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The equipment, performance, .must be constant over 
long period-, of time, as ihe- tunmg controls will not 
be acocssihle to operators. -. To rrahze the best per- 
formance of the sVsterrg preventative maintenance 
would .provide a periodic died; on the equipment.; 



The installation of a /radar aboard t me,rehant 
vessel is governed by tic- available space-, and the. op- 
.cratioftal perfomjance desired of, the tadar. Ccinstd- 
erable.idiscussifto- he/, arisen eonrrermiig the q*iesiion, 
of ' whether .360° azimuth coverage is pxacticiilde. It. 
is tirmly believed thai this 'b-attire. is esseohsi in Hit 
ifttciests of- safety, at sea, White an h^taltation cgt 
il top deck of the pih.j \ t r,n-.; >.j' ..t-s-o' is ;«(• 
van tageons from the point of view ot sifoplici*ty,of 
design and installation, this location limits the heights . - 
of the antenna and hence the. range, as well as eoveiV a 
age. astere, The fotal area covered by the radar 
-varies as the square of the distance to the liorizon 
and directly as the angle of iJearance to the horiison. 
It would seem .to he poor economy to pay a relatively 
large amount for a radar and then limit its quality by 
a f.uilty or poor installation. 
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... While the nuiuntv of rM\ul Hirraiiatjons have lo- antenna and a-wiatod equipment m out* paekm 
rated thf. antenna on ih sr.aS.t5 for gre.atrtt ianpi. » ? component and .receiver in another an 
such an installation oil merttliu it vessel?, would pre- indicator in another. On d. c. ships, a comer 
svat ditBcuJtifii ^uj? to thr tjso of the masU to support _ motor gwieiator would be required which on 
ringing' for cargo handling. At the same tone, it 
vtould be . .hecesiitty to diher , run an :exce¥«vt 1'cjigth , • 
. - r:i transir.ibsiorr line to the antenna ni mount the 
ti nii.<:nttrt and recwe? unit* nearer the antenna/ ' 
One satisfactory ■solution has been to place the r; f, 
eousponcaits in a waterproof cabinet and mount the 
Cabinel en a bracket secured to the mast. ; In view 
of (he difficulties in mounting' the 'antenna on; the 
rnast and the rit£d for 360° coverage the- Meal posi- 
tion nw an autenna would be on a short platform 01 
tower mounted shove t lie pilot house. On most ships lete, but rather that radar will supplement 
. this tower" would, only -need: be 15 to 2fl. feet, high to Hand-leads, fathometers, radio direction finder 
be strove -the stack., and considering ? hr; overall radar \ rants, all will fontmtie fo be used. Radars 
investment this tower would be but j sauall itrm. -j.dvsntage i« that it will function, in fog or 
The -navigational and antfeiiltsion qii-aliiies of the , weather, wher* orthodox methods »nd ef r jjf.-nti.! 
radar mdicme that die tndiiMtor hr in thr pilot house- ■ not. Some mariners will be reluctant to depe 
The equipment may fir may not be a single, unit. .. radar until t'hw prove its value through pcfioji 
• The most flexible procedure has been to build the perience. Too great a dependence on radar. 



located in the eusmeroc-r.: v-I-.-t, it m»v 1 
proper attention, th. itidiciii-.-i could !><• nvam 
the pilot house, and the r f. component »-oV 
. mounted as- convenient for a short/ triswnusiio 
run to the antenna. " : ' r - 

In discussing the possible .lppliotion of t.u 
marine use, it is pot inif-nded 1o irnplv that 
methods of navigating and piloting wiH W-OorW 



ts. Radar's value as a maritime safety aid will 
ad largely on its intelligent application and use. 
lown operational advantages may be summed up 
lows: 

(a) It is the best anti-collision device yet per- 
ected. 

(b) It is an invaluable aid to safe piloting, 
>r in making landfalls during periods of low 
visibility. 

(c) It indicates continuous, instantaneous 
anges and bearings of objects. 

(d) It gives a chartlike picture of the sur- 
ounding area, the projection being in the nature 
>f a polar chart with PPI presentation. 

(e) Through scope observation, it provides 
juick note of the movement of objects. 

the other hand, radar does have its limitations 
iny proper consideration of its value must weigh 
against its proved advantages: 

(a) Objects cannot be readily identified with- 
>ut the aid of other electronic devices, electrically 
:oordinated. All objects of comparative size 
jresent the same pip. However, identification 
:an sometimes be made by implication, such as 
novement, relation to other objects, shape (used 
n landfalls), and, at times, the initial range of 
letection. 

(b) Radar chart projection on the scope re- 
juires interpretation due to line-of-sight char- 
icteristics which give shadow effects. In other 
vords, larger intervening objects may blank out 
>bjects behind them. 

(c) Radar can only be used reliably for 
lightly more than the line-of-sight distance. 

(d) Weather and sea return will affect the 
picture. 

(e) Objects, such as buoys and small boats, 
tre sometimes undetected when they bob up and 
lown in a seaway. Outgoing signals will miss 
triking such objects when in the trough of a 
vave, therefore there is no reflected wave for 
irojection on the scope. 

(/) Non-conductors, such as wooden vessels, 
nay give a poor echo. 

FUTURE 

the light of radar's achievements during the 
revelations of which are just beginning to throw 
on one of the most amazing electronic develop- 
3 of all time, to predict where the line will finally 



be drawn would be an odds-on gamble. Signals to 
the moon and back again — nearly 500,000 miles all 
told — in less than 2% seconds! More than the vision 
of a Jules Verne is required to envisage the implica- 
tions which lie in that single accomplished fact. 

Military radar proved invaluable during the war in 
searching out surface vessels, detecting enemy aircraft 
and controlling gunfire. Shoran radar made it pos- 
sible to bomb enemy troops only a few hundred feet 
ahead of our own advancing forces. The use of 
blind Shoran bombing over the battlefields of Europe 
showed it capable of equaling visual bombing in 
accuracy under normal conditions, and surpassing it 
when visual bombing suffered from target identifica- 
tion difficulties. The demoralizing effect of a bomb- 
ing by cloud-hidden planes was tremendous. 

A micro-wave radar set was instrumental in com- 
bating German rocket bombs. It also provided early 
warning of approaching enemy aircraft, detected the 
movement of enemy transportation along roads, 
tracked meteorological balloons, traced the flight of 
enemy shells and mortars. 

By the same token, radar's peacetime potentials, 
intelligently applied, are practically unlimited. Ra- 
con, for instance, is one phase of development which 
offers tremendous possibilities for the more efficient 
use of navigational aids, both marine and air. The 
essential difference between radar and racon is that 
unlike radar, which depends upon a reflection of its 
own energy to determine the existence and position 
of an object, racon is made up of a receiver — trans- 
mitter combination which sends out a coded signal 
when actuated or triggered by a radar signal of the 
proper type, received from an airplane. The air- 
plane determines its range and bearing from the 
racon station, and the identity and position of the 
racon, by the presentation of the racon signal upon 
the radar scope. The advantage of this type of radar 
aid to navigation is that a single beacon in an area is 
enough to enable the airplane to navigate in any con- 
dition of weather and at a much greater reliable range 
than with radar alone provided, of course, the plane 
carries the required radar interrogating equipment. 

This is but one promise for the future which the 
science of radar offers a peacetime world. It will 
help reduce to a minimum the loss of life and prop- 
erty at sea. It will help to avert such aviation acci- 
dents as that caused by a lost plane crashing into the 
Empire State Building. How much more it will do 
to advance the science of safe air and sea navigation 
is limited only by the imagination of the men who 
are working to expand its field of usefulness. 
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re the I>asibilit> of the project was established, , 
ti« luadouarter^ worv set up. at •■ the .regional' 
:• Service office in •'Missoula,. Mont. Consid<*C; 
jn-pairun/v work was • nectary because texisdriig 
liiersf was- poi suited to \lv work. As the -. train--. 
a-«gresst;d.. there was constant alteration and hit- 
mem u> equipment ,md aiso in flying, jumping, 
mding techniques. 

Hi-! 2 fiie military services- took an active interest . 
■ project ... Search -rind rescue, units were more . 
ijor.: Jreqiiently faced' with the Heredity of ,u'd- 
;uie rrevn. forced down oyer uninh .hitrd rurtuu. 
t< loiiotrv To ?hi .fons-t Seme whon) in ■•"' 
ill it cam: rf-pn 'enlniivis of An Anu\\ 2d Air ■ 
, Coast Guai'dsnu^n fi'ftgri^d b rcscae work in 
a- and members of the Canadian 'ft A. F, 

this cooperative training b;vs grown one ?>f the 
'.fficienl "assist plays" in o'ur search and rescue 
Smoke jurppers .of the: Forest Service have. 

I 'Cui "part of rescue crews arid has^o aided , in 
'it;-. rvi..liing, and evacuating the personnel i.f 
:d aircraft ,: Faghtrng forest fires has always been 
i- the-chiet occupation of the smoke )u?np> r. 
k'on a pilot is flying today who owes his I "tie u.r 
i.oke junipers- of the .Forest Service who "located 
fine parachuted- to his aid find led him pi rao 
iioi out of a trackless region: 
;•• training hack of the Forest Reserve smoke. 
•;rs is some of she most intensive and rigoroti;.- 



conditioning .anyone can experience,-: The fust men 
chosr-n foe this work wxrc woodsmen and fin- fighters 
: oi long experience: trier) who could pass the most 
rigid- physical examinations. ;.. The years since. 1939 
have .contributed to the traimng routine -. Each phase 
of progress- has "been developed .to -nr^e. jump'tiig" safer 
and more efficient. From season to season new train-' 
ing techniques have been added -old ones discarded., 

- First on the morning training program is a firisk jog 
around the camp; calisthenics follow with exercises 
designed to strengthen the leps, arms, neck, and back. 
"Obstacle course next;' says the squad leader. De- 

• • mhng into pif, to. - )'j,id bnd*, ,i inodey . o'lkxtion 
of j opes i .imps nets, siak-x; and tubes. ' One by 
o!)e the rticu mn up tin first steeply iiu lined ramp, 
grasp !h«* edgc, t 'do}p 7 feet to the ground and roll 
Alwad hang^ a (opc to <. li.oh from which they, step 
to a wooden ;j3 : fstfr.rni and turn a dtp in»d a rope net. 
Then tb.oy run along two angle sfreilgdwiiers, tho-e 
plapks arranged in concave and roovtw .drapes 1 , "fbe 
horizfiruaj ladde! fofiovys. Dropping from tltis, the 
embryo smoke lumper mm. uphill toward :\ series -of 
alternate shallow hole. Like a IqrUbaU h.iWi>,> k he 
crisscrosses- 'his feet as. he ^temhles past dm obstacle/ 
Then comes, the light -.qtiec/t , r, pair of .corrugated 
tube-- fhrv>sigh : one of -wh'ich h- nuist wriggle oiOl!-a>ws 
;nid-kn-<- ■, ' The 6na! hazard .Vi the obstacle course is 



ajwthg*: h'Wer cnip di> ; !as d for more ixugitsi've "hit 
and roff pra.ctaa ' . ■ • . . .' 



On his Fuse morning of ground' training fin; jumper 
is imtrui .»ri on tht construction and hand i I dw 
pajrachuv in u mr>ri. up, in- is i.'augh >< i of 
suiting up in a plane-, signals used fay the spotter, .use 
of the static line, and the proper technique ior deay- 
»ff Uu- Rlano, ' : ■ : ■ ' ' 

Reserved tor bit is the jump tower, fully -equipped 
men jump from a 25 fool tower and ,w /stopped in 
dieir fail 5 feci above ground hv .* large rope attached 
■to' their Fiames and, snubbed to an overhead boom. 
This pari o) th< training ha-. h< cn devised to simulate. 

openm n >h. j pai i. s . tte u ov ) • nr.-.] 

•adversity on the part of the trainees, to jumping from 
high objects,. md to givf thcrn practice in .Having the 
plane door and sustaining an upright position prior lb 
opening of the panichurr- ..... 

During the final, stages of warning, -the 1 'trainee 
makes severs actual lumps fxom a plane. During .this 
series of jumps hs Teams- to guide his chute, - stop 



The pants reach high above the natural \- d 
fitting over the lower end of the jacket and -u 
fx.rteii o\cr thy srioujders by heavy" elastic sun. 
. :bands. They sip open from waistband to fe> 
• large pocket i.s provided on the kg, fa+wc-en He: 
and krif(\ t> hold tht loweitng. fopi I «n ) 
which i$ closely belted above the hips, h> ., : 
•opening from bottom" to colkn. The rollm i; 
md made "f sh:;> pa id( it duck and \i hik i! 
"ereet, it will hentl easily forward i'.i baekuar 
visibility- The vu!neiablf spots on both pieces 
suit are padded with 'toye/i of wool felt in ordc 
the. utmost freedom, is pemptted. 

A well made football helmet is essential',-' I 
-ovfcv die hi. r of this is a c'onVe.v mask oi a 
steel wife to pro text the, face ffoni tret biani'he 
;"'-.' J» addition' to ground training.. a« tuaJ pi 
-jumping and the program of physical condi Us 
trainees at the Fon-u Service ■parachute n:hoo ' 
given instruction in parachute, rigging and hr 
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oscitlaUrttj. .land 'in timber and slip a ebusc. Con- 
trmy to popular opinion, jumpers find that trees ore 
■ like springs and ioc.u prefer them : to hard ground. 

Close stands of healthy .ii'dgepoie pine are inferred . 
• to a* "feather bed landings." For a tree landing, 
each jumper tarries with him two ropes, the shoi* 
one to release himself from his" parachute risers 
and the longer one on which to lower himself t6 thr 
ground. Thu- latter technique -. he has learned b>. 
practice ort a suspended cable durum his preiump 
■ ■■training. ■ 

The present tquipf-'u-nt of jv?:.ehu f .e. hatnew, .>nd 
prote^tryt 1 suit is the result of experimentation and 
development.. The standard. harness provided with 
\ : ' parachutes- proved co he a handicap in tree landings. 
When a man was haugsug "suspended from the eic>v,ri , 
o( a tree, the p.resjrtirc on the leg and chest straps 
was so great that he found it impossible, m umnap 
the. nonhettiohs and free- himself.- "Where heretofore 
Use jumper's harness had been an integral part. of the 
riser straps, shroud lines and canopy, it was made 
ait individual unit, detachable" from D rings o:ri t.h.e 
riser straps. Upon -landing in a tree,.: the jumper' 
passes bis lowering rope through these D Tings above 
his herd, detaches tb< barnes? snaps and lowers him- 
self in suit ruid harri'--- 

. The original proteetiee suit deigned for the smoke 
jumper, '■•though an exc.i--!!ent be^mn'mrr in are 'un- 
chaned. held., has suite undergone complete revision 
The piesi-nt suit u two»p"ieee and madr 'of .Hgh't duck: 



Scenes taken in the U 5. PwrilS&wr •'mtupo tide, ■ 
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jumper* , h-si ng ira,in,eJ -in "Ul-dvwn'' rig io become 
ij i-jsh n&fkoji at dhtriiiag-tti.fi [tain tzkylei i'iiugHi in 
at a </nni«5 ««f >../ ;v«;.-,«,-..j Point neat, 

tte. hfontttti*. ' \ , "• V . ; ' 



(«) Packing and! ' maintenance of eight types 
of parachutes used in smoke jump*-! wo^k. 

(/) .Maintenance and construction nl hat- 
necess.es, trays, containers* covers und other kerns 
of equipment used in parachute work- ■ 

The fim-iud traiiiing was conducted by three -of 
the trainees who wore, qualified first aid .instructors, 
t'wlcsr (heir instruction, the majority of the men 
obtained standard or advanced, course fesl-idd cards. 

/The rescue , angle, of the Forest Servii.e. parachute 
protect csrtie as a result of the need for search and 
rescue during the peak of the war years when pilots 
\\fte forced to ditch, ever nvnmtaihbus country. 

In March: 1943, the Forest Servk e in Missoula was 
contacted by the- Const Guard from Ketchikan, 
Alaska, .(at the purpose of establishing and training 
3 search- and rcwrw unit in parachute jumping. As 
a- result of • information and facts provided at that 
lime, the Coast Guard was convinced that. the facili- 
ties available through the : Forest Service were ade- 
quate for -the 1 
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.i:mi» i t'.-qienenccii riggers necessary foi 
:>g- a'id repairing parachutes made it advisable 
e Tmn-M Service to train their own riggm. . Six 
an Public Service assignee and .liye Forest Sen--, 
gttiars Were selected. All of- the- regt J at' Forest 
■ -i t Ions; ngg*.' G'U/s r ij.i.-.hticd with 
-ivil* Aeronautics Administration and received 
i,K-i--nse., as pa/rtthutc technicians with rigger , 
: Because of - ^.-.technicality- -Arising from, their 
uvifsJiK the. CPS 7 !gger<: were, unable to 
v with the GAA ,as licensed rigg*^ : } ; b>w-e«-ci-. 
>eriorm<-:d sati fa '< fib •(-,;<; th- -.upejsirion <>t 
-gulaily licensed Forest Service. ■ riggers. The 
course consist d oi :hi -v sr.f- 

fa) Instructing and fankliarr/mg the: trainees 
viih the various pans of all types of parachutes 
ud tht-ir function, 

(Li J' .imlidiiiiT^ ihr- rr.m- . - v-d> .d 1 mate- j ^.Wl 

,:»!■ involved in [iarj.-h.nu woik Srrr *S!!$HHHH 

. ■ ;:-:. : v^.-" '. '. "T'& W;T . -' MW$lfai8^^ 

ic i institution in operation and maintenance y t ,, ltl , akcn ,„ f/ i£ {?. j Feint Sactce trxnw: sikubl area 

f -fiye types of sewing machines involved in: 0 t.L*i*.N»twn«( h>mt v,u Musculo. Montana. 

..ir.u butc work . - 0fj JuIy 2 8, 19+3, 10 Member* of the Coast Guard 

3usTMj t -tior> and: practice in irpaiis. and arrived in M'.ssoui? and were established at the Seeley 

»iyen the same 

GPS and Forest Scrv- 
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lie men earlier in the sprins? except that a greater 
(Xiitmnt of time was ■spent in the. ground training/, 
phases .snd conditioning. The group; was gh-en an 
average <~>i 9 jumps rati, during; the training and all 
obtained a high degree of efficiency "in jumping. 

The expense! -of training the Coast Guardsmen, 
their subsistence excepted, was horw by the Forest 
; ,Service:.in cschdnge for the availability arf these men 
for Rrefighting ptirposes during, their traim'ng. 




practiced by Forest Service and medical me 
during' training. hikes, and. conditioning trips 
bad weather prevented jumper Training 
arrangements made by the Search and Rescue . 
Second Air .Force, three men vverr tnatnt;une< 
Forest Service parachute loft at Missoula a< 
expense. These three men, as well as the thj 
regularly employed '.by- the Forest Service for 
Work were, available' to eyupcratc with the A 
search and rescue rfiissionsi. During Vfh«r 
months they participated in: a training initio 
into, the back countiv n>uthvve>i of Mn-oula 



Scenes taken, in thz 
U. S. Forest Serv- 
ice (raining . schppl 
area at Loiti /V«» 
iiotieil Foreii fiedr 

Missoula, Mon- 
tona. . ' 
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. '. lit. September, Captain Frank Wiley of. the. Flying 
Nidrtj \h vision o! the Flight Control L'cimnand. 
Army Air Fortes, contacted the Fort-si Semen in. 
jViissouk lor the purpose of obtaining cooperation in 
establishing a scries of search and rescue' units 
throughout the. area administered by she Second Air 
ForCf. and m ohfam o-.-'.u.' if. die training <> 
* medical offices to be assigned to the varum* units Sr. 
that area. Captain Wiley's n-eoniro^ndaiicns were 
accepted by, the Army Aa Fortes and training was 
begun by 13 Army officers at the" Seeiey Lake Turn- 
ing base on November 'h The training and resultant 
search md rescue: activities .of this group are dis- 
cussed in the article; The Parmkclor m this issue of 
the Stc Hen ue Bulletin 

. - ' During the training of the medical officers; arnmge- 
rnt*ni& were ttiade by tbe officer in charge of' the 
Search arid Ke^- u p secOoi., Second Air Fhnr for 'the 
Forest Service to aid die search rescue section in 
crash' rescue. Wf.it In anticipation .of this work or, 
tht part of both Forest ■■Service junipers and trained 
Array medico i officer junipers, .advantage was taken 
of cm t! ining and oxperienM of th< training -officer 
from the Second Arc tic: Rescue ■Squadron at Buckley 
Field. An intensive. iOiirse in Art tic and mountain 
travel ddapud to rescue- party- work v.vys pjoomd K v 
(hi-, trannoe officer, and the theones presented were ' •: ^ 



te CiC'rtsin difficulties anticipated in con 
with ". Winter parachute jumping in tmjbe?ed 
covered, mountainous country. 

Two other contributions vvere man.- dm 
■ summer to the parachute jumper conning 
armed services. In conjunction with tin., trai 
the 'Coast Gg-ardmen during August and Sep 
.wo officers of one .-.! tht Canadian Airliiy I 
Schools, were given training in spotting and pa 
jumping, These men wiffi the sanction ot di ■ 
ernmetit and of the V. S. Army An Bone. 
trained to form .rescue units to' operate io ihc v . 
. Western Canada. .Tiiis : ^cdn^^tdntri'biiiion 
armed services was .dufffig the training of the 
Air Force and the" Arctic ■ Rese tic Squodro.ii.Jl 
No*- ember when lour Ami) parachute rigge , 
. provided with. 3 'weeks . irU'ensive insfruuioi: an 
ti'-e in the Forest Service method of repair an. ■■■ 
tenance of Forest- Service types f>i~ equijmierd 1 
of the four riggers were green .a training |unj| 
request of the officer in charge as a prarbf t d 



t'hf >-j!>^f>r training course. V : -: v . w 

. The .-expansion of tlic parachute project hff 
d'.e r-spciisnental stams ' The numpovu-i -hoi 
jx-i icnvf d (■>>' fbc Forest Service during i he iv . 
has held back advancement, but tin; success 
back of the small t>rou|> of \nmke junnn-Js ha- 
■V workability of the plan Since, the .esiaN 
O' H->to h and rescue training. centers bv ffit 
-er'. ir.es, I la Forest" Service-' job of training 
personnel is finished, hut then job asvKtihg u 
and rescue continues. "■-''■ ■ 
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menUry knowledge of first aid. However, supplies 
must be sulfide nr in amount and variety to give the 
individual a feeling of security in that h> may take 
rare of himseif at ho u.jdd.v when iwjb ted from 
reimla/ u.ed .- i*'., tttiori md supervision. . 

The supplies -for the -proposed kit were selected bv 
three Medical • Officers <dl of whom have had field 
and combat i sprrieme. The items they selected 
were considered froni the standpoint of treatment and 
the m .jtitenanci'. of U-ahh m jung'e ;u™. Selected 
■ ioi- treatment vvt-re bandages., for large and small 
.-..Wounds'-; tincture of iodine for small cuts and .bruiser,.- 
su!frtdia2mc tablets for oral administration tor large 
wouitds, morphine for pain; aspirin.. .tor headaches; 
. and opium tablet* tot diarrhea; v or die maintenance 
= . of . health atabrine. water purification tablets, insert 
. repellJent, 
Upon the adv 
''tristructjd' 

': the mom important first aid treatments has been 

included in the kit. 
. It will be nofrd that tlu- AnpyS vvatcr purification 
tablets ( 11)0 halazpnc tablets in a small bottle) were. 

. recommended nther than the combination of luvla- 
*me and iodimn -sulfite known as dv.- CDC Packet - 
which is eax-ried. in ticxk by the Medii at Department 

; of the Navy, ..The.. reason for' this h that there .ire 
sufficient haiaaotie tablets, in the ope small boftlc to 
treat lOO pints «if ''idin-i.-y vvan* whei'.'.is the coin 
tents of one CDC Packet will treat only 10 .pints. 
The difference in displacement of tin: bottle and 
packet is u, ehtjil-lr ih<- bottle being slightly larger. 
Also, the Asmy% V a oz. hard rubber or plastic vials 
were recommended *>? coJit^inVrs fer the tablets and 
morphine -syrettes rattier than the gin*-- ^Mai tiers 
. (stock No. 1S-065) listed in the Navy Medical Supply 
Catalog,; The. plastic vtah are moo.- durable arid 
have ;i slightly larger -month thu-, allowing packaging 
of sulfadiazine tablets which is impossible- in the glass . 

- vialS. : , .' ■- - J.,. '":„ ■'■ ": v-;. : /'T.: ' 

To package the fir-t aid supplies a simple:, compact, 
canvas duck umtamer has been designed. The con- 
taintr and content-, will weigli '. approximately t '/a 
pounds', The kit may lx worn itj'-pended from j cai 
tridgc belt in the xatne manner as a .canteen.; or it may 
be worn attached to a. tiuuSei belt. Neither method 
il'mders if.ovetnem j>o^.au-c, di-v'omfort 
.: Trio Uso-pockej design o| the container, and loop:; 
in the lower pocket £m inaction of dn: nab, permits 
segregation of the contents. The roll-down effect of 
the upper pocket provides- ready access , to all nems. 



ttltt Kit r Slock 0<f». 
1057. '.On the liij' U the 
ww-. ^wjSojffi rt glace,* 

'?>.r:v: . ' ' .■ 'V'- y 




Vf/: i, : !>»>* ,'(>: «- « «i >. j'rfi- 



mm I 




- f 



,.-APR!J..3'94* : 



mm. 




AT*: 



-" -: 




mme equipment faeiiities tested 



hough the" necessity for flying- long combat nhs- 
■tojic. v a thing of the past, ..frequent tra.it>- 
ffolns to Kin ope and areas in the Pacific have 
I in .a continuance' of air sea rescue facilities, 
!y, effective search and. rescue flight's 'resulted 
rfsiKf or 'passengers and crew, in a San Fiati- 
M'-mcJ army transport plane iorced down in 

•vatfi? ri.: v 

"i ^''> IvV'j' Agency advhory jpvnwandiun, 
■ published, points out that while ditching, on 
t'-r flights in peacetime ot eur< rarely, the lives 
✓ members and passengers floating in small 
ill depend to a iarge. extent on the elTfctivC- 

fhe semen methods, ■ ■ 

>r first mreinp: to isolate and analyze tin. man} 
v .nfi'< tine; thr viwhilixy ef life laic, cmcr- 
u'gnahng equipment .and all .eareh methods 
w l ecemfy com pic- feci a 60-day Test at San 

..dif.. in which 2,000 measured observation 1 , 
•ade from the air and approximately HO run? 
,adr- on the test; target: from surface vessels, 
accompanying charts hidkate the average dis- 



tance of sighting for V'U'iou« typen of emeigency 
equipment in-;. the "Navy tests'... .It will be noted by 
meic-iue to tbte charts- that smoke signal?, are. visible . 
ar the. greatest range in davh?ht. they arc particu- 
1'iriv important im cloudy <i.r>,s when the signaling '•'• 
mio'.r . n mos ! i u ;ed 

'■ The. Navy Tests revealed that the best search alti- 
tudes arc to be found at 30f' feci in daytime and 
1.000 tret during h:g.ht. flight.*, Effective search is 
l».si in down-sun areas in the daytime shd practically 
fiopeSf-H in the np-sun areas when searching for life 
rafts not equipped with, proper signaling- equipment. 

The !\:n-y believe* that mo much emphasis cannot; 
he pl&eed on- the importance of culor contrasts-' in 
: .> sighting small objects on the sea, therefore ihov must 
be sought in . directions when; they receive-' the besc 
i'liijTiin-ition to obtain color brightness contrast. '•• The 
dueetion <:< which whit; caps an seen the farthest 
is generally the hesc direction for search. '; -. 

In -. dayjight, ' search U most effective:. "during, .the-- 
period from mid-incming to njid-.ifternoon. The 
best search track in clear daylight is the 'Yrri-ptog 

■ --■-.'-'-.-' e,..-...:--: , . --, ■■ ; ./...' ':; 

-:-.- '.e- . - !-Ci-.'-.l. -.-.-v -Ae; 

l.?s^. iiy : \: .*•,.%•' ■;.;v:'....;s.-.-..,-.:,, .. ; vs ; . .:y - ... 
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lira-" forwawi down-Mjn: for ovf'Hrtj' and m*hi > ou- 
tfit ions, the opst track, accordifig to thr Navy tests, 
is tiir Vxpamhtn? ^quaif " 

Night 'signal? ape, took effective than day; signals 
although in a night, search from the air for rafts m>t 
eoanppcd widi proper signaling devices, discover/ is 
. . purely a matter of chance,. Tte Wavy experimenters 
reported thai rafts were not sighted in repeated 
search flights covering -a full moon's path from a 500- 
foot altitude. 

The experiments ■carrwd on at San Juan revealed 
that day and night search for a man bobbins; in the 
Pacific: wearing a Mae West is idmost haoHcsw if 
the downed airman. 'i> not eqyipp.-d wish signaling 
.devices. In' rtjaking: this fact known, the- Navy 
.stresses the importance; of ..proper dye marker?. 

In this connection, the intensity of the dye is' more 
important than the me of the dup&ssi area, 'Navy 
reports mdi>:u«:. Since, the fjfe jacket Mae West' dyes' 
mi irk-'i packet is exhausted in a rough h"j ir< 20 to 30 
minutes and ceases 10 be a good taig<-t marker after 
an houij.it h preferable to conserve this signal until 
a rescue craft is known to be in the ,tt"ea and then 
disport tht- dye .11 quickly as pu<=sihh\ 
'Thr. 'Navy disclosed that, from the searcher's point 
' nwer to. attract the 



of view, life rafts have the least powe 

si-',-' v.:-'..- v .,-.. -V 1 . ...v '■ ..'-v - V - A '. ' .v^. .ii 



eve ofi-r.xtiUr from its point of fixation..: Pi 
ported that one must be looking directly ai t 
order to fat able to ".pot them and effect reset ■ 

in nlam of the tests conducted off the sh . 
California, many of the life rafts were spotrc 
the «iif. Tost to the searchers and never fnuiw 
unless immr dum- . steps were, taken to mark th 
' mg location « that .search ii»p, planes, could re 
the scene,. The Navy found that this i» best 
phsh.'d Hv dropping smoke ox dye marker? 
from the raft- 

As hag been noted in countless rescue bulled: ; 
hdied by dir sea rescue facilities since the trail 
ment of img water flights from Marianas I 
islands in the Pacific and die Japanese homda 
signaling mirror is the -"most important visit;: 
in searches conducted during daylight hour 
the survivor's point of view. The use of the 
ing mirroi uas responsible idr die rescue o 
Allied airmen., during the war against Japan. 

The mncjr- nf the mirror in sunlight is limit 
by the degree of atmospheric baxc- and the V 
of the searching craft, to the mirror operator 
signal has frequently beeti picked up at ranges I 
as 12 tnilcs live Navv reports. . 
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>id rewyrmi'Dg of flailed- .survivors b^'s long 
been considered dangerous. I* now be- 
,<<i\.ev! 3 iv i'm! 5)1 new of the- restdts of tibe 
vex incident to World Wat Si and the cone- 
:> di; ur fai; ouKtanduig American . sutborities, 
meru of <urvi\ors ahei txponite. to" low-' 'term 
- mm be- h-i nmlat' d as follows 1 • ' ' - 

m>.iodi<«,hn: bmathirm » ihi- situation is likely; 

if ivr»al irfmptJ-jrure u, b.-.lo\v 80.fcl° F ) the 
■a! rescued horn .'cold water should bfr ira- 
ly undressed ,?nd placed in a, hath ferny H5 ' 
. F. for JO minute*, then dried with a towel 
i-fd in ft.irrn blankets. If the temperature 

The ni a rate of at least 2* F every 10 min- 
immerstoo in warm watw 'should fee 
I "mil the recta) temperature ; ..reaches' 93'' F. 
^ considerable ri in temperature afo-s re- 
tom the waon water, and there- is' no ad-. 

to hi gained from rapid: heating sjricfc this 
■1 has been regained. If a warm bath i> not 
':. warm • water ihi*uld he poured if to the 
trouser Ie<<$ and over the ciothma avid: body, 
tpyivor dmuid be i. ;-to ir.lk htld : imde^a-Warni 
If! sn\ t vvnt no time -hi aid h« lojt tit 
i treatment after rescue. / .;• ,' - 

i>c:ou\. the surytvoi ihf>uld be hnirteraed in 
om t"0.>- U> I iO J F. for 10 minutes, aftm 
me, treatment imp.' bo carded out -as' for dto 
jous person. WaUr heated to 113"' F. h 
to a cos.scin;:'. patient and may cause .mmr. 

in chilled persons with rectal temperatures 
I ■ or 1*2° F. It appeal likely that wuvivoTs 

en-rt.<io»ts ivhev, rescued from cold water will 

'i l ■-■ ■■ .-..'■.■.■<.■■■■■■■::.•.:.. -: ■':':<■'■'. ■ ''; • 

,'>y,- ; : v:,f;--.', \V'H~: ; '^ . . - • • ■ --y \v 



often survive without the aid 'of the: wano bath if they' 
are merely dried and placed m light >" radles or elertrie 
heatintr bags,; . • ". . ■.,/; '.; ' - - 

Survivors, exposed to moderate!* told temperatures 
for loot; peiiods should he. rcwaimcd niirti nw 
slowly, preferably by the use of heated blanket-, elr.- 
trie healing hats oi lieht c -radios 

Smvivnes expired to dengmttuJy low' temperatures ' 
for long.- periods diould be rapidly rewarmed, preter- 
ablv Ij\ a watiu balh, until the recWl temperature. 

.: begins to- r«e. .More gradual rewarrning is indicated 

■ as soon as die immediate danger from extremely low 
teniperatur'e ha; p&fsed 

.Massaging, is to be avoided under all circumstances, 
progs, such as strophantlum digitalis, njetiazoh iobe- 
'ine, coramine atKi alcohol are of no value-. In fact 

- the results nf experiences conxidert'd reliable show them 
to be ha r ml u I. 

Ad'oinistotr.i.'n of 100 percent lrey^cn ;tt sUtios- 
pherie pressure should be advantageous by supply' 
ins;- dissolved oxygen not dependent, upon hemoglobin 
dissociation. " 

Clinkal thernmrnetcr? d<- not register te-urperatureg: 
below 94'"' F. However,, eh em tea 1 thennomelers :>n 
available aboard ships- nf uiauy type* ( a!j of ■; those ■ 
having facilities, fur jx-ridrmiriiT Kahu .tests) and 
ttu'M may be used if ordinary preeaytuovs are taken 
U prevent hreafcage. Oetei nunatiou.v ot te( t.;i<em- 

; -p.era.ture are of value, in guiding therapy and, in ad- 
ditiou, they ; o.^situte .i ve.n impnrianl part of the 
•'' jetord of each ,-urv ivoi Whenever Dossihh-, the. tern - 
peratun- should be taken - immediately :d He rescue 



It is also urgently recommended that the tempera- 
ture of the sea water at the site of rescue be deter- 
mined and recorded in the survivor report. 

According to Bazett, one important reason for the 
safety of rapid heating after abrupt cooling of short 
duration may be stated as follows : 

Cooling is accompanied by reduction in blood 
volume which is achieved by general constriction of 
the vascular bed which in turn forces fluid into the 
tissues. During brief exposures, the fluid remains in 
the tissues and can readily return to the circulation 
when the peripheral vascular bed is again relaxed by 
warming. There is no need to avoid sudden rise in 
temperature and thus maintain vaso-constriction. 

On the other hand, in long exposure much of this 
fluid may be lost from the body by diuresis, and there 
may be other adjustments in the fluid distribution in 
the body, which are as yet unknown. Persons so ex- 
posed usually are unable to obtain adequate fluid by 
mouth, and the fluid reservoir normally existing in 
the contents of the gut may be seriously depleted. 
Vasodilation abruptly induced in such subjects by 
rapid rewarming may therefore suddenly increase the 
vascular bed at a time when adequate fluid is not 
available to fill it. The blood volume cannot be ad- 
justed to the enlarged vascular bed, and a condition 
similar to that of surgical shock is thus induced. 



IDENTIFICATION PAINTINC 

OF RESCUE CRAFT 

Experience has shown that effective Air Sea Rescue 
operations often depend on the ability of individual 
rescue units and of the officer in tactical command to 
identify other units near or at the scene. This applies 
especially to distress cases in which rescue aircraft and 
surface craft have participated jointly. Occasional 
difficulties or failures in communications emphasize the 
importance of visual methods of identification. It is 
often of importance to persons in distress as well as 
to secondary rescue facilities, such as merchant and 
fishing vessels to be able to identify Air Sea Rescue 
craft immediately. Wide dissemination to the public 
should be made of the manner in which Air Sea Rescue 
aircraft and surface craft may be identified. 

The following standardized markings are now in 
use by ASR seaplanes and amphibians. The top and 
bottom surfaces of wing tips, wing tip floats and upper 
surface of wing center section are painted international 
orange. The word "Rescue" and the plane's identifi- 
cation numerals or letters in black are centered on the 
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orange wing center section. The hull is mark 
ensure identification from all angles. A 36-inch o 
band encircles the hull just forward of the tail asse 
On either side of the forward hull is a large o 
rectangle containing black identification numer 
letters. On the bottom of the hull, between th 
and the step, appear the identification numer 
letters. These are orange and edged in black. 

Air Sea Rescue surface craft are marked as fo 
The tops of all deckhouses and upper outboard 
tions of their bulkheads and attached coaming 
bridge wings are painted, to a line 12 inches abo' 
main deck level, with yellow striping. The ini 
tional radio/visual call sign where assigned, or ' 
not assigned such identification call as may be 
nated by Air Sea Rescue Task Unit Commandei 
indicated in black letters on this yellow backgr 
In general these letters will appear on both si< 
pilot house and on one horizontal surface. 

Air Sea Rescue airships may be identified by 
orange yellow horizontal and vertical fins, gondol 
engine nacelles, and nose battens. The word "Re 
appears on top of the bag and on either side 
the words "U. S. Navy." The Bureau number ar 
on either side of lower vertical fin and on upper si 
of both horizontal fins. 

As a means of insuring better coordination be 
Air Sea Rescue planes, blimps and surface 
standard painting instructions have been direct* 
use by Air Sea Rescue Task Units. 

Detailed painting instructions are covered b 
following references: 

AIRCRAFT; 

ESF Air Sea Rescue Manual, under "MiscelL 
Information." 

SURFACE CRAFTs 

ESF Letter ESF-93/H2(S)/S19-l/S82 Serial 
dated 8 August 1945 (with the enclosures 
below) . 

1. BuShips letter S82-3-(5) (58190-3) EN28/ 
dated 12 July 1945. BuShips specificatio 
Standardized Identification Painting for Ai 
Rescue and Bombing Target Boats, dated 4 
1945. 

2. ESF Serial 7854 dated 8 August 1945 "ES 
structions for Marking ESF ASR Vessels 
International or other Call Signs." 

3. ESF Serial 7855, dated 8 August 1945 "ESF ; 
fications for Identification Painting of 165' \ 
assigned Air Sea Rescue Duty." 

AIRSHIPS: 

CNO Restricted dispatch 311410 July, 1945. 
CNO Restricted dispatch 041858 August, 1945. 
CNO Serial 027734 of 26 June 1945. 
CNO Serial 204434 of 19 July 1945. 
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e of the most notable contributions to aerial 
navigation aod uppw-aii .meteorology' during 
• was the dt-vekmnit'm of radiu dim. uon- finding 
iacii cculd be used m conjunction with balloon 
radiosonde 1 .transmitters' fo obtain the -w.irrds 

irofoude — $ cAmhinatian radio meteorograph 
•msmiUe; ■■which mi as* re- pressure, fempera- 
intnn.iilr- ■ ' 
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iit-nji Corps, and the Famswortl". 'television 
4mj UorpoiatintJ, and is n<m being muds 1 a\ .« »i— 
»Jv»- Weather Bureau for use. in its upper-air. 
m. 3 be- principal wmpor.dife. oi the nw 
eiu are the radio : rerviycr indicator with a*i- . 
irt'd elevation radar-type oscilloscope and an- ■ 
designated as type. The Wither 

ius hcen oni-ratine 76 .adiosondi nations in 
bed 'States and it* pftssessioriSj. and on ships 
•'Ujaijiii- O/ienu, when; upper-air nbservatiom 
."/rat aw, prevure, and humidity an: matfc by 
a balloon-hoine radie>ii<riro;ogiaph calk-d a 
;wjn. This utsfxunicril transmits, pressure,, 
dm i\ find humidit*, signal?:; on . a frequency of ■? 
•<g-ae.yc!o' t<t i ruin i h,m\u fii the ground 
rr„" ,iutr"u Jtidlls' recorded, and . values ot 
pff-aij c!rtn<o,t% arc obt<nc'-d. -Vt extreme 
tin' ]>;il!ooii bursts and the radiosonde d«- 
o the surface of. the earth bri a smalt parachute., 
ucvi [jiojm',!.!u »m olve, 1 a radiosonde operating ' 
•qwn'ry" of MX< megacycle*. This wa\ eh-nglh 
- : 'v : ; / . , ■ ■ , '-v ; 1 ; :H/'-:;. i v.' ' '■ ^/#> ;: v ": ; './: 
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o sni.-abie fc-r dn"e£ non-finding The amtnna of the 
SCR -638 may be rotated through the vertical, and 
huj S2pm»l angles '.o that .maxim nm signal .strength 
will be indicated bvihe dscillostdpcs when the an- 
tenna array is pointed directly at Use Ascending Tadio- 
lOnde; Eteejiuon and-.-izimUth ang!_c? may then be , 
read on indicator* i.l ona-iniiuite intervals. Direct 
computation ot the altitude 'of the radiosotide may 
br tude by pressure- temperature relationships, using y 
die vaiu.-s transmitted by the radiosonde during it* 
HglU,:- ' , ' . ;" ; ' " .'" J';''' C 

In tnal practice, three obwrvers ivorking .as a , 
team are injunx-d io inaXr do; >:h^r\ ainm. compute 
the vdIo«-s, itnd < odi- l be nn-.-- n>t- jer intivm'isiuti by 
teletype- and radio a* the. >chedul<d times One ob- 
server act', as the SCPv-65.8 bpcratoi and is in general; 
cJ large i..f tV j <ssrtnb.lv of div balloon. paiMcbute. and 
radidsOndc tram, oud t{u oetut! <vpcrod<ir' ol the . 
di^ction-imdirig ca\.iptticnt- ,\ vad^orid* ob--em-T 
openuer:. «}u- i.iriiownde ground wpupniMit and t.orn- 
putes the prcssiire, unipciature. ,:dri*«J-, , r.d hmnd- 
it> data as they ar.- received on '«'• recorder. A; 
third obscf\« i acts, as the unub tt i ^.epnn-j, and 
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■ life roust work in Gose- eoopcration with the opc-'nter 
ol the direct ion -finding tet am! the .''.idiusoude. ob- 
server. Azimuth and elevation angles are telephoned 
to him each minute by the operator of the 5CR-65P. 
set. and altitudes are. conifjuted and given to : him by 
the *adiosonde -observer as .the tjigr n progresses. Us- 
'ng: these data he* Compiles the position of the' bal- 
loon with rwpeci. io the station «n each minute- inter- .. 
va). -md then obtains the. wind dirgcum and speed 
dirmigh the vanM)., ie.wp of the flight .'" 

I'lv Weather Bumiu'; wmds-aluft prugnim has in 
the pi bK'ii rnj-ed almost entirely on the; visual ob- 
sfj v-it3.m of pilot haliootiv by mean; of a theodolite. 



present program calls :th<; . eslabhshrciept. d 
1946 of ravvinsonde rquipinent in -Ifi station* i 
United States, Ala kn md ih *rihbi ;n • 
daily observations will be made begianmg At Hi . 
and lU p m, L. S- J p-' nve' • 1~- »-5» wuit 
..complete list of stations at which, the riwirv 



The, netvwrii 



jlo; haildor! stations uow consists of 



165 stations which make four observations daily. The 
use of rawinsonde," methods will ; maksj-.cbscrvatioris 
• possible within and abovt cloud decks th;?t would oth- 
erwise restrict ohsen-aiiorts by tin* visua! method.. The 

• . ... ' - '■;: -.-..A-- .. -.-; ' 

2 Ra:misun,lt:.—Samc as lUdicmndc tXc?]A tftaCil 
aha ambc'rhi; » ittrfac* rarftv dut:c-lu>n find a Which 
permits . the rn-emurffhcrii of. :i->nd diwciivn and 
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present, plans announced hf the Wealher Murr; 

Buffalo, N.'Y. ; Caribou, Maine ; Nantucket, ,\ 
Pittsburgh, Pa ; SN M^r.p'^, A>- C \ C^cvAm\ 
Hatteras. N G.; Miami, Fin , Njshvi'le, Term 
Juan. Puerto Run: fktMTiatvk, N. Dak. , Ifuuiin 
W. Va,:: International trails and St Paul, M 
Sault Ste. Marie, 'Wrcl).; AlbiKjumpie. X M 
Spring, Brownsville, Tort WonhG arid Sun Am 
Texas; Bur wood, La. : Little Rock, Ark.; Gnti.nl 
tir.n, Gob.; Rapid Citv. S. Dak.: Columbia. 
Lander,. VVyo.j Las Vegas and Reno. Nevada; 
land aod : Sahta Mafia, Galif . Boise, IdaG ! G 
and Great falls, Mont",: Medh-rd. On;;;.. Sp< 
and Tatoosh Island. Wash-; Alaska; Barrow, 
.FvJrtMTiks, Gamheil, Kotaehue, • MeGrnh,. i-.in 
Paul Island. 1 ■ • . . 

i -.'.■•,->■.;..•■. . •• .■ •;■. .•."; ■:■>■: .f.-.ivi- -•.•-■s-::i-';:'.;.;: 
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o early American s*usa of the horse and^ hnggy : doctor has been .^trearrumed ; 
)< -bhin has been replaced by a, parachute. 

few 

a'- part of a weii-eqtiipped expedition made . 
ong and. dangerous rescue -trips on horseback .» doo: ' r\ infrequent, 
oday. when sportsmen fly private planes to .fishing and hunting _ grounds 

planes fly 




vc m tii ed into these regions-,, u.nie? 



Hi* .-v>. ♦a*>i 



and commereiaJ and on liotrv planes fly daily aver the . 

egions of the tontine r,i, the- tin a for emergency 
It is usually a qucstinr! oi hows, if not days 



usJy rnaceessib 1 e 
ugged. and heavily forested 
i! aid .is increasing rapidly, 
a ground crew ran roach the so-ne of the accident in :>in h districts, and those 
f« day* a re too often the deciding tatter between life and death. From tbh 
m evolved, the paradoctor.. the. rnodera counterpart of the pioneer -physician, 
rove, the horse and buggy to the t-nd of the road. and. then set oat. on foot 
v hat aid he- could to those in pain. 

la- geacra! plan of operation of rbf ^o(k .of these men can best be .illustrated 
eViug n .varnjile mission. . ' r y-- : :-: '.- ' 

t) October 14, the Second Air Fofee search and re?cue organjjraiion 

"d- <i request from the U. S, Forestry Service «n MiV.ntda, Mont , n> j^-tsr m - 
ii-rpeiiCy treatment and evacuation of an injured hunter, in the. Seiway Primi- 
era of Idaho. The man was reported to have had his a ma nearly shot-off 
toting accident. Capt. Am.Os I itcle. a paradoeiot with i\\v Second Air Force, 
mediately by piano with nine smoke jumper* of the .Forestry SeA''Ye The 
1 ■-rna.fr was located by means of a smoiw signal in the Little, (loaf Creek area: 
on a bVtOCMi'ot ridge that had: steep slopes dropping, on either side Capt 
parachuted froro the plane at 1 ,200 ferM ,^nd landed approximately- 15 yard:, 
ihere the" man lay The nine, men of the U. S. Forest Service followed him 
■while the crew lonuuning in the. plane dropped a StoVs Utter and other 

-S. .-.,■.-.■■-';■ ■-.■.--.■-.■■■.■■■■■. '.."'....>■■ "'■■.."■. s ?&% • - . 
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he wounded man was hi a end' a I modit'on, 'Emergency treatment was 
so:fed bv the paradoctoe Evacuation had to be niade_..\<-f a u mile narrow 
oath that permitted only two men at a time to. act :u I titer h'Hteru Orte 
no jtpp was rn-ade in the middle of the trip to give the- patient, ntore morphnu 
ivuia The ;i mile-* hi n- covered w about h bouts. • ! ' 

i the ■■Shearer -Landing." Strip the patient was : placed aboard a v.v,itt?a; plant 
•wn *>\ei the moarta n- to a hospital in Missoula 

'Ma " ;'c'a: ■■ ■ &'■? asr BtttiertM 
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The origin of the paradoctor program in search 
and rescue was in the fall of 1943, at Buckley Field, 
Colo. Six volunteer medical officers from the Second 
Air Force stations and six medical officers from Arc- 
tic search and rescue squadrons went into training 
for rescue work in remote areas. Realizing the fre- 
quent necessity for a doctor at the scene of a crash, 
and inspired by a film on the U. S. Forest Smoke 
Chasers, they asked for parachute training and re- 
ceived it at Missoula, Mont. 

The training at Missoula was under the direction 
of Mr. Frank Derry, chief parachute instructor for 
the Forestry Service. The initial indoctrination to 
parachutes and their function was conducted at See- 
ley Lake, Mont. The total course consisted of ap- 
proximately 6 weeks' training of which 3 weeks were 
spent at indoctrination, physical training, and such 
practice problems as let-down (practice simulating 
release from a parachute hung up in a tree) and 
practice in problems of exit from the plane and 
proper exiting body position. The jump tower was 
used to simulate the exit and the free fall in the 
air followed by the opening shock. Jump training 
itself was conducted in the last 3 weeks of the course, 
and all jumpers were given 10 to 12 practice jumps 
during which they were instructed in procedures such 
as slipping, spilling, and steering the parachute so as 
to effect an accurate spot landing. The last 2 jumps 
of the 12-jump training program were timber jumps 
in which the parachutists attempted to land in trees 
high enough to force use of the let-down technique. 

At the end of this training program the Second Air 
Force doctors were assigned to various stations 
throughout the Rocky Mountain Area in western 
United States. The Arctic search and rescue medi- 
cal officers were assigned to stations in the Alaskan 
Division and Northern Atlantic Division of the ATC. 

In order to best accomplish rescue missions, a con- 
trol center and unit stations are maintained in which 
there are available at all times aircraft and pilots 
trained in the methods of conducting aerial searches. 

The paradoctors are sta- 
tioned at strategic points 
throughout the mountain 
area. 

The selection of per- 
sonal equipment before 
a mission is important. 
Each experienced man is 
allowed his choice of 
clothing and foot gear. 




Standard equipment includes a large pocket k 
compass, and a waterproof match case often ( 
around the neck with identification tags. Cont. 
medical kits depend upon the mission. Small si 
instruments, dressings, bandages, medication, bl; 
chemical heat pads, and splints are usually inc 
In the paradoctor's jumping suit is a large peg 
which will carry a medical officer's emergency 1 
"Handy Talkie" radio (Radio Receiver and 
mitter BC-721) so that they are readily av 
once he has landed. The portable radio affor 
mediate contact with planes circling overhead 

The primary duty of the paradoctor is to rea< 
attend pilots who have been forced down, th 
liver them to a hospital. The medical treatim 
volved is usually the easiest part of this assigi 
the hard task is to move the patient over m 
trackless terrain, along seemingly endless Iaki 
streams, to a lake large enough to land an ampl 
plane, or directly to a hospital. As a result, th< 
doctor practices physical training at all time 
maintain jumping technique and physical con 
the paradoctor. and his assistants make at lea 
parachute jump a month. Tree landings, : 
landings in velocities up to 30 miles per hoi 
night jumps are practiced. 

Many dramatic experiences have occurred 
work. Paradoctors have assisted in confir 
cases where women were living in remote ar 
from medical help; they have parachuted 
hunters too badly wounded to reach medical i 
assisted; they have made night jumps to seai 
wreckage and give medical aid to survivors of 
that have crashed in mountainous areas a 
hours before the ground crew was able to rea 
scene. These and many similar incidents ill 
the character of the paradoctor's work which 
is often severe is never uninteresting. 

At the present time, the tentative program 
future of paradoctors is that they will become 
tional organization under the administration ■ 
tinental search and rescue units. Several 
medical personnel who have engaged in this 
work in a military status have expressed a de: 
cause of their training and experience to cc 
as a civilian. The opportunities to do full tim 
as a paradoctor are few, but the chance to c 
time work will furnish an excellent way for tl 
sician interested and trained as a paradoctor tc 
tain his contact with this field. 



Ihp tit surgeon who investigates aircraft 
<she* in the field must pay particular attention 
-st meting, the physical status of the aircraft 
and during a crash. 

oHrtwing Tacts must be known if a reliable 
on -between the physical forws and the result-' 
•o, k> a crashes tab? made: 

Mjfcr.ritjdc-ui bu< a-- tine or. the occupant 

Chr^cuon of forces acting upon the octu- 
t:, . " ' ' ■ - • .. '•/-.. 

Duration of forces 

The a-rc-a oi distribution ol forr-e 
the ■investigating flight surgeon should ; in- 

his report uf every crash hts be,.t e-.tnn.,;, > 



. , • ■■ , ■ , » - .. - - ■ , , ■ "> 

of the vrLocny *jf the aircraft at imjuci, its angle: 

arid attitude, and the dUtance of .deceleration 

Mit»nitvde of- forte, — The .average (pice acting on 
an individual during a crash depends upon the rota! 
change «\| celocity and the time m which tins -change 
ixrurs. h ri»,'v he coin pitted by a formula in which 
the distance traveled during deceleration is used in- 
stead of the time because of the grt at La.v- or nnx- 
are'ment of distance's m the field, (Fig,;!.:)...... 

When a moving body strikes an ohj'-ct impact 
forces, are applied to the body which If great enough." 
may result directly in fatal/damage; /- .; . 

.'linear accelerations which eao he tolerated parallel 
t« the tractive; plane, of the body have .been ejti- 
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physical principles 
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crash 
reporting 
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. ■• .■■'■■/';;: v^.<:'e:- ) :-'/V;L'A'- : :v^. •■■■>;. •. ( J-St; 
DECELERATION IN - . - 
AIRPLANE I H dSHKS 



EXAMPLE; fisMiWtef^ ««- 
ixmolfA tOd knoU h>U gtmind 
and tttides 32 .feel m 'stopping, 
Item won?' G'i-h »/»*> pit nt tab- 

d/SStrFJt; Go tuu utuiig rune line 
m &2 fmt ftnd 'then, iip.to the 
'fi/ff kt, '•: Cum fo» tkh-ftoint 
(i'vi ,tr >l < go <*f/| io ?fre .>«Ti- 
H'tSfi <wd tnmd the nnxifet,20. 
To- jK'x? /.»(?•£•« f>i/»r'» ftorfr 
: mnlupiy fa* might by du> nnm~ 
b*r of If the. pih't m the 
-=v.n« ;i*< ; iMighr-i } 80 lbs. 
the for**. i*h him -utmdd he 
3. of)!' Iht. 
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mated as approaching 40 G for a duration of 0.01 
second. German investigators report that impacts 
of 20 G from seat to head have been withstood with- 
out injury. With higher accelerations in this direc- 
tion, vertebral fractures have occurred. The velocity 
of aircraft may be estimated by reconstructing the 
status of the plane in regard to attitude, altitude and 
pilot control at the moment of impact. 

Direction of force. — The direction of forces applied 
to the occupants of crashing aircraft depends upon 
the attitude and angle of impact of the plane as well 
as the position of the occupants within the aircraft 
at impact. It is admittedly difficult to determine 
accurately the various components of the forces acting 
upon the individual during a crash. The position of 
the individual in the aircraft can usually be deter- 
mined, however, and it then becomes possible to esti- 
mate the direction of the resultant force. It is 



are accompanied by more serious injuries, 
possible, however, that in some cases a state of t 
rary physiological incapacitation (stunning) 
occur, resulting in death due to failure to escapi 
the environment following the crash: for ex; 
fire, drowning, or asphyxia. The direction of 
acting in aircraft crashes can be divided in 
vertical, horizontal and lateral components. 1 
effects in the three axes should also be descri' 
that the resultant direction may be determined 
figure 2. 

Duration of forces in a crash — "interval of 
eration". — The interval of deceleration may 
pressed as either time or distance. In most a 
crashes, the deceleration is irregular and the 
destructive elements during the period of decelc 
may be irregular applications of force. Decele 
with fixed impact velocities, to afford the best < 






vertical component m horizontal component % lateral component % vertical ro, 





lateral rotation Hat on ground 



lateral rotation on ground ( cartu>he< 



essential that the resultant force be fixed in three 
dimensions because a force applied tangentially to a 
body surface may produce a different lesion than that 
same force applied perpendicularly to that surface. 

In most modern aircraft, the occupants face for- 
ward so that by far the greater number of injuries 
sustained are in the anterior coronal section of the 
body. Forces applied from above, such as are 
obtained when the plane hits in an inverted position, 



for survival, should be of long duration resuli 
small forces. The great majority of fatal a 
crashes involve short decelerative distances. 1 
duction of force by means of a slight increase 
duration of deceleration is relatively greater a 
impact velocities since the force is inversely p 
tional to the stopping distance and is therefore 
sensitive to its variations when the force is 
The angle at which an aircraft strikes will, i 
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with the type of 'terrain, determine the dh- 
deceieration. Present information suggests., 
angle of Impact may be • correlated with the 
ss iil .1 era A in the ty pe of injuries sustained, 
n tiittrior balhslir.s of large projectiles have 
»at rapidly j noving bodies which Strike the 
>r water ?.* m Wgh of less than 18 degrees 
horizontal usually ricochet. If they strike 
jle greater than 30 degrees, such bod ies pene- 
1 continue in the same direction in- denser . 
If ittch projectiles strike- at m angle between 
0 degrees, the subsequent cmnm differs from. : 
iak This data may he applied: to 'the anaiy- 
blems involved, in aira^'t crashes, •• 
fr which sit ike at an angle Jess than IS 4e- 
'•im A ) .— The 'decelerating distance, lor rh r- 
ircrafl js great and the perse-one! injury arid, 
ate is low. Examples -.are' crash belly' Und- 
*i conjuol and ideal amei -landings.. 

f/ . ^ / ( <n,« £' Qt1 V. i i } H d 

'lass B). —Aircraft striking the ground, or 
an angle greater thiol 18 and less than 30 

.re often severely damaged yet. the. occupants 
uninjured, Crashes occurring at this angle 

unfitly been observed to destroy the landing 
'or wrinkle the fuselage even when she plane 

jomrol. 

'U which strike at an angle- greater than HO 
Class C) .—Aircraft striking at angles greater 
legiees may be expected to have- the highest : 
ute of ail crashes because they tend to have 
isi distance of drcclnradon. - 
i/ Dittribution of. For &ts: — It has. been re- 
int two persons- have survived decelerations 
nf 2'0iiG. In. these cases, the area 'to which 
. s w*;re applied, was large; However, impact 
■ probably transmitted- through human tissue 
>cer characteristic tor each tissue,. In- gen- 
larger the. volume tissue •. to which: the 
f pphrd. die less destruction to In vypened. 
" greater die, rate of increase "of decclt.ra.tfqn, 
lo, ah/.cd vcW he the efh-ct of the impact ' 



mm ,S»*G!WAl FOR ■.■ , 
-ffiftCEAl, USE 

■.-t Davnite Distress Signal, unit has been 
to provide, a practical, economical distress 
»- commercial air earner*, private pilots, 
n, fishermen and the maritime industry 



'the unit is cylindrical in .-shape, is 5%$"' long and. 
. i y$" i« diameter and; weighs approximately seven . 
• > - iV daytime signaling dement 'produces an 
orange-colored smoke, with excellent visibility langc, 
for - ighteen seconds. The period ot smoke ennttam e 
way -vary slightly, according to atmospheric ternp^ta.- 
tore. The night time element —which >s a pyrotechnic 
candle — produces a red -.colored light of 20,0,00 candle- ' 
power for a period, of thirty second!:, '': 

Complete directions for use of the A-P Distress Sig- 
ml are given on the colored label. An orange- 
colored baud around one end of the unit itkntiftes 
the davtime signal, while the flare end of the unit— 
for. night use— is designated by a series of embossed ' 
projections extending around the case, approximately .; 
x /\" below the closure. 

The .procedure for. using, the signal is simple. Firsts 
having determined which end of the. signal Is to be 
■' used; (smoke for day, flare for Bight) . remove the 
paper cap which is glued to the original unit, Qrdi- ' 
narily, this cap should be removed before actual use, ' . ■ ■ . •„ 

Seccfnd, point the signal away from the face and \ ' 
yani. the pull ring which will detach itself from the 
■..an, thus igniting the composition. 




Nette? If unaLli io tttuvfi th>; iolfiet-td Cfip in this man- 
Tifr, ptfrnz the putt iip,u down over 'hr rim of. the can end 
, firms 40UM, tinng the ring -as a tsvm tu break the seal. 

Third., hold the signal at arm's length, at an angle 
of about 3<T J from the. horizontal, to protect the hand 
from passible hot drippings. 

■After one end of the signal ha> bi eu used, douse in 
water to cooi the w< ial. The signal- .may be retained 
■ v until the opposite cod has been used Each .section of 
the unit is waterproofed and msutated. to. preyeiit th?" 
transfer of heat (roil! one H- ci'Hi tiievther. 
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3TJ^e -/5f*t of this teriw of two articles by Comntftntler 
which appeared in the March (ante of the But 
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r#s rfrifl south nrross many of the North Attnntie s 



^ 0/ Dimfoundtithdr—dfiiaiUnt! the manner in M 

' pal rot vessel »■ foeaie, follow? and bfoiidcmt. for.-ike ft 
o/ shipping, in tor (notion oh out the- aoiUh'erti* m'«st«>rji : 
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emlem limits of the ice- in this final urticle. Oon on 

. ' -..'V v '. . ' ; '-■ v . . , 1 ■ „: : ; ! 

Itirkettfi convliHtm description of the pmrrtcd r 
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0,000 .square mile k-e patrol area is so huge 
'ingle cutter oh patrol can hope to coyer but 
artioti of it. The 50 to .100 water temper a- 
rts com trig in daily from vessels ninning on 
us tracks in use give fait: assurance to the 
>sei that any ice near them will be sighted 
■ted at least: during periods of good visibility, 
days bergs can usually be sighted from a, ship, 
to '20 rniifcs distant, depending mainly on 
;hr, the height of the lookout's, station; and 
y of the atmosphere. Each report) tig vessel; 
he cold stream during daylight hpur s js de- 
pon to search our a good -sized strip for the 
.•seV'- The wide spaces between the Canadian 
Viimd States' track? through which praeti- 
vssels pass - are always doubtful areas, ' For 

' -n when it is possible, with some 'degree of 
leave -the southernmost, ice for 
cf«- Mvit the patrol vessel generally tries to 
X between the longitudes where bergs may 
d to be drifting southward, 
iaeipaj activmes of .the patrol are conccn- 
■m area to the -southeast' of Newfoundland 
ie fat-fathom curve, between Llitndn 41'' TT 
unbounded on ih-seasi by the -Hid* meridian 
•■ west by fh<». 5 2d meridian. The mosl criil 
vliixih is- within this principal region oi activ- 
ity Ih'S along the eastern anil southern dopes, 
and -.Banks somh of latitude N. between 
(iiojii curve phd a' line '60 sen miles outside 
extending .west to longitude ~>'l" W , 
mol \{%>d is almost always within die 
ivgjoo of activity described above and roust, 

■ vi-ninUtv and :\> .vdiC! permit, starch out the 
•'■■i I'"' iff- everv ;c or 4 days, at least v, beli- 



ever bergs are in or are threatening to enter it The 
cri tiealarea. is so called because the bergs found therein ■ : : , 
an; potential (>'f Unctions <oo-': i!i> United Stan"! to 
Europe tracks B and G, Under- normal conditions 

. bergs entering this area from the v north may within . 
, two da-yfs cross srsc'li C and within 3 «r 4 days cross 
track B. - It is to. this region that mast rapid changes 
in current take place, so it must always be watched. 
However ; in the final analysis die true critical -area : 

. cannot be rigidly defined breatre its limiting hues ore 
coMmually changing from year to year, month to 
month, week to week: and even from day to day as the 
currents and winds c;>rry tht berg- through it. Ex- 
perience of past "years and- study of the many records ■ - 
of see and ice drift 5 ; m the published reports are of 
value in helping to determine it, The isodierm charts, 
.changed' and; kept up to date from- day to day, partly 
by means of observations madi 1 by the patrol vessel 
itself, but mainly by reports from coopeyatmg vessels, ; . 
ilso help the patro ws> 1 it dotcmini tht criti d area 
at any paniculai time, and show where search should 

■ 'bo made lor new bergs. 

The .iso therm charts aid materially in the problem 
of tracking down and relocating dangerous: bergs lost 

..'during; the- extended periods of fog for which: the 
te'/ton is lamous. for when good isotherm charts arc : 
examined by experienced personnel fair estimate; may 
he mad<' of p»ol>jhb- hvr' t ' dints. Good isotherm charts 
do not show the circulation as accurately, or in as 
much detail as aculeate up to dak- dynamic current 
map?; which will be vspbined later- on,. hut they arc 
i <m< hip, .uid ea-a i > mal <• Plot tit it; tfic posit iou 
report? of '-cooperating steamers is something that . ' ' 
should he done. even P rhe iM>thetm charts were.of no . 
vahu., because it dtow% a* ?M times what vessels, arc V 
going through the area, and are available for enter-' 



geney assistance work dtould th« need arise; If any 
vessel is noted to be •■ -approaching an especially dan- 
gerous area, it can he given an individual warning. 

Th<; annual repents of the fnternation Ice Observa- 
tion and Ice Patrol Service in tht: North An'aniit 
Ocean form the rontiiiuine story of development of 
this ii-tVM.t- It ha.' not been attempted many one 
of thev reporu to solve all tin:, problems cm settle all 
the controversies, of the. ice .-patrol, 'but in each One it 
has been attempted to sm-v;, develop .and, if possible;, 
'to,. solve one phase Of the general problem and to bring 
out the particular eharactcrbtk's of the season in ques- 
tion. ■ It is- evident, therefore, that m order -for t}r<- 




reader -.of tbtwc reports to have a complete understand- 
ing of the patrol activities, he must consider, not one 
but all of the annual reports .and -special bulletins, 
They form constituent parts of a h on lOgt-nvou* whole, 
and should not be considered merely as-' entities -in 
thcuisclyi 3. 

The mechanical problems presented in locating the: 
■cr and the technical problems:: in receiving and. dis- 
.-.eminaluiR the- necessary elimination were -non under 
stood, Hie. ionilauotrs and possible, yfhoeney of the 
practical side of ice patrol have been dependent in 
lart}f part upot) dj? advances m;ide in i^diolelegraphy. 
The patrol, vessels have been equipped ip->m the -tart 
with die most modern radio c^uipinvuT available and 
with well trained radio personnel so that die-hcH pos- 
sible sejviee might he rendered shipping, li n the 
ptopcr use of modem radio that wakes h possible ib 
operate an effective patrol 

Excellent cooperation through radioed . reports is 
given hv . ah'npsC all ships pa-smrr dirouch the -patrol 



area. At the end of each. .season, letters of that 
sent to masters of ail 'these cooperating .-ships- 
. . ping companies, important libraries and spccLi 
trie.' ted persons throughout the maritime and v: i. 
worlds axe mailed copies of the annua! and • 
reports, of. the ice patrol as they arc published. 
"• broadcasts arc sent out by the vessels on jpatrt 
time* daily for the. bench* of ail ship.-- rioting < 
patrol area. They give the patrol ship's posi tie - 
vveather jiidh'st appropirjt*!y the locations of a! 
.and other -kinds oj'.ie.e sighted I or reported dure, 
preceding several days. Special warnings reg; 
probable berg. drifi;.- and describing area* km 
have been nnsearehed fox .some, time arc freq 
included in the broadcasts! Special ice. icpo-. 
eat ding possible n-e along their tracks are go 
individual ships upon ' request (heat rare is 
that no rt port is ever sent out stating- absolute! 
there is no ieeiVf arty area because there h.alv.i 
-possibility that unreported bergs and growler- 
- •■• cr^ist. : ; ' '"-. -.. -" : .... ' , , 

hi addition, the location of ail ice sigh ted a 
ported is sent several time daily on ifgular 
; schedules, to the United States Hydrographie Of ; 
pWinir them to broadcast detailed ice reports 
Navv' radio itadom ami to publish them or: 
. hydrographic bulletins, . Weadrcv reports at e sen 
aho relayed ftom cooperating 'vessels, to die .'( 
States Weather Bureau to enable, .them w ,pr 
better ocean weather forecasts: Close coopm 
maintained by the patrol by • radio ^ith Cat 
("JwcrT.mvTit officials, conccrntd with maritime a 
Top t»i tnil vessels diemselves . have vJv 
almost as much front those making the cart v p 
as have 1 he-methods of handling the practical n 
oi the patrol iudi The carhir v-e^els, -Here >.n. 
more u ncotnfortabk.: and of 'such limited cr ■ 
radius that hut little, effective searching for ire 
he ac coitiplished, .- . Latge. ana more modern <v 
cutter? have become available through com pit l 
new construction programs,. The best C'oa.-t 1 
vt^cls available have always been av-igped 1 
patrol biiau-e oi the importance of die c.s-.n; 
Weather in the- ice patrol area is m't^non-h, < 
; (In- fiM 2 or 3 months of the season, so tb. 
; available t. c;-.el- arc essential it mow is. to, be a. - 
pHshed ; than, lying .id, in gales and acting s*s a.c 
floating bmcdi .came station. The last 2 or H rr 
of the patrof the winds gradually become vend 
ih j*vr.ig< ,jn temperature ovet me cold water 
up dowty. from near fro-dnt; ro the 10'* and 50' 
-h then, hov.evft, tIcU hit' futig. romd- n{ X. 



most often hamper search for the southern- 
5. It is a fallacy to think that the ice patrol 
:ounter extremely cold weather. When the 
sel is in or near the Gulf Stream, the air 
res are often higher than those at New York 
lgton, especially during the first months of 



son. 



:ruising speed should be available at all 
ng periods of good weather to permit effec- 
1 for ice. Such search is carried out during 
tours only. During the night, and during 
)oor visibility from fog and storm, the ice 
isels normally drift, because bergs cannot 
seen, even on clear nights, when more than 
uarter of a mile away except when bright 
or other favoring factors improve their 

: patrol vessels always stand ready to give 
to vessels in distress, to render medical ad- 
idio or to render medical assistance when 
>n, and to destroy derelicts and other float- 
rs to navigation. These additional duties, 
can be prosecuted only when they do not 
vith the primary duty of the patrol, which 
te the southernmost ice infested area and 
:ly disseminate ice information to everyone 

y to an erroneous conception widely held 
iblic as a result of newspaper reports and 
or ice patrol pictures written by imagina- 
ters and editors, the ice patrol vessels do not 
ly bergs by gunfire, thermit, dynamite, or 

large number of experiments with such 
ye been carried out, but they did not prove 
/ successful for practical use.. Several 
f 6-pounder or even three-inch ammuni- 
est, usually serves only to bring down into 

few tons of ice fragments. The weight 
3 a negligible quantity compared with the 
te average berg. Use of wrecking mines, if 
o be at all effective, requires that the bergs 
:d from a ship's boat and that the charges 
lly placed. This is a hard and dangerous 
do under the most ideal conditions, and a 
mpossibility in the case of most bergs. The 
e involved is not worth the meager results 
*ht possibly be obtained, so the patrol simply 
he southernmost, or the most dangerous 
il they melt. Then it concentrates on the 
erous berg, or group of bergs, which menace 
ship tracks. 

covered in a general way most of the prac- 



tical features of the international ice patrol, let us now 
consider the scientific work that has been done, and 
endeavor to evaluate the benefits which have been 
derived from it. Taken as a whole, the scientific pro- 
gram has often been pointed to as one which has netted 
successful and gratifying results. Before the days of 
the international ice patrol, the detailed oceanography 
of the deep waters of the western North Atlantic, north 
of the southern limits of the ice patrol area, was little 
known. Now, thanks largely to the work of the ice 
patrol, the whole area, even in its least frequented 
parts, is comparatively well known oceanographically. 
Wholly apart from its value as pure science, and as 
good general information to have about the world we 
live in, this knowledge and the "know how" of ob- 
taining information concerning its physical phases, 
means additional power to the ice patrol to make its 
practical work more effective. 

The scientific investigations have been chiefly 
oceanographical and meteorological in nature. Other 
lines of research conceivably of aid in the solution are 
studies of bird life distribution and of the distribution 
of fish and marine life in general. Many of the earlier 
investigations may seem far afield from the major prob- 
lems of delineating the limits of the ice area, and of 
foretelling the drift of the bergs. But, as it was early 
realized that ocean currents were the controlling fac- 
tor in the movement of the bergs, all these diversified 
studies were pursued in the hope of finding some in- 
dicator which would reveal the details of the compli- 
cated current system around the southern end or 
"tail" of the Grand Banks. Some such indicator was 
necessary because the technique had not yet been'de- 
veloped allowing for the construction of dynamic 
current maps at sea. Marine bird life and plankton 
distribution were investigated in the hope that one 
or both might show, either by their scarcity, abun- 
dance, or character, the presence of arctic, berg-bear- 
ing water. However, because this work produced 
no results of direct value, it was discontinued. 

Attempts were made to determine the changing 
current system by means of current meters. Various 
types were used, but all were useless except when the 
patrol vessel was in shoal water and could be an- 
chored. However, they did provide excellent in- 
formation about the circulation on the Grand Banks 
themselves, which is largely tidal, but giving no 
clue to the major sustained ocean movements in the 
deep water carrying the bergs southward, this line 
of investigation was also dropped. 

Observations of the upper air currents were started 
soon after the inauguration of the patrols, by means 
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of kites Carrying recording meteorographs,, and : by 
pilot balloons. Impomnt -meteorological data were 
thus obtained, hi id at the same time the causes and 
character of the famous Grand Banks fog were dior- 
oughly steadied Meteorological dasa snIJ pi. 1 * 1 im- 
portant part in the patrol program 

; £ach year, repotis-on the average barometric pm- : 
sures of the winter months from 3 number of shore 
. stations in the region of; Davis Strait and ; Baffin Bay 
are/used by the C'(m2'. Guard in making; an annua! 
forecast of the number of bergs that will dnft south 
of the 48th parallel during, the following ice 
Barometric gradients determine wind directions and 
velocities -and .so influence temper;. lures. The sur- 
taee : winds have a. strong- effect on the drift of 'pock 
Ice, but do not have much .itifluence on drifts of deep 
draft bergs, <-xtept indirectly; 





. 

.-..Jg-.i* patrol vessel passes cUif.t hy u tobuUir berg, A.»sfu 
water line is being, ealert iff around ikis berg, and As it goes-: 
deeper;. -bvirHangihg ■pieaes itt-'ine. ttiif fall down kefpfrij! ih? 
udtis al>Ob<! water roue'd-} it rhctif, 

■ .'■:":' ■ . , ' ' o'-'-- '' ; ' \- :; j : , .' ;,'■'■" ' • ' ■ 
The data , from the Major Marine Bidleun of the 

tl. S; Weather Huteau, together, with weather reporfe 
from ship* in the ice patio! area, are med bv the 
vessel on; patrol to cnnst.ru--* Weather map--, twice a 
day., The resuimm forci ast is used "m planning Hie 
patrol's search for tre tor the next two days. . ■'■■..• 

;Effett , j'-»v;ejre -siisb 'made 'tfitdevefop. 3. method fox the. 
detection 01 bergs ahead' of vessels, in fog or .darkness,. 
' The ice patrol, with the use of an vkcti iv a! wslst- 
anre thermometer, graduated ip one-Imndredth* oTa 
degree; centigrade, attempted to record typical tem- 
perature changes upon approaching' bergs. Although 
the exps'-riment. was repeated 1 many times uncW vary- 
ing 1 conditions, no definite trend could be established. 
'.-The conclusions reached were that the temperature 
.. effects of melting bergs were less pronounced than 
.the nouiud minor ■ fluctuations of the temperature c ,r 



fhe sea surface, itself, •' therefore: .could iv* be used as 3 

icJiablc index of iheir juvfT'C-f-. 

t ' ; ; , , -: '-, "■;■;:• < * ■ ., , ■ £ . - ■ 
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it was also suggested that bergs might he dp 
by a subsurface echo- sound device similar n 
.; which: was then being developed' rotmnercial 
sounding purposes. ' The: cooperation of the ic 
rtoi was mmortarit dnong lire early d'-velnpni 
echo sounding. Because of limitations of njuij 
no worthwhile result were obtained with bag 
the apparatus proved excellent for sounding pin 
The ice patrol vessels have taken many tbousa 
. well -located echo' soundings, which have: been cl . 
occasionally h-v une measurements to insure ace 
The soundings have rather thoroughly: develop- , 

■ underwater enntoucs of enormous sea areas r 
Grand fiankv Newfoundland. .Labrador, Baft 
land, and Greenland. Oniv occasional kvi 
goiuidings here; and there bad previously be*'i* 
ra the' greater part oi this area, Good tklin : 
of the basin contours was a' disiiutt tonlnMni 
several branches of geology and ,'. pea mitted tl 

. patrol itself to pursue a mote: intelligent itisdy 
ocean cmu'fits and probable ic«: dribs. 

Modem , echo-fanging Equipment dcyeltipe 

■ AS\V will detect most large bergs: Ih hn.^u- 
even more pt'onounced. however, than for iabr. 
detection clue to the. varying reflecfifig suil.icc 
bergs. 

'i'oo much credit cannot be given to those . 
of thr Coast Guard who conducted the eariy i 
Soils in 1913 and !9I4 l! wm due to the 
/mediate: giasp of. the .sttv;a.tiQn J intelligent intea ; 
tion of conditions and low percentage of cm . 
.conclusions that the many problems"' cojrfrontb -. 
. . patrol were 'realised and vigorous!)- attacked, 

'Complete solution ot these problems has been tJ 
of the ice patrol over its entire period of wtvk-i . 
has beeo noted, lines of investigation which s. 
no definite results after a fair trial were < 
dropped. Those, diai gave results were coo 
and * jhju ti.df.-i areiul study 

The ice patrol has, on the whole- been U» 
in the type of ieadCrship available duyiigho! 
years, in the Interdepartmental Board at \\ ,i 
ton, 0. ('.. v. Uif h ) 1 c-Jp the Clonunandaoi . 
Coait Guard, to detemmw. u»:iicimI p^Ikv rcl..' 
the patrol and m the eommanding officer-, ol tj 
trol ships and their assi slams, V Bscelleru jud . 
has usually been a noticeable- chararterrsti.', 
levels ti is gefV-oiCv iom-eded thai <(elu «'. 

.'haw? ■almost alwavi been made and th«- bf-i.i) 



b.e'ch made of ctll the nieatis available 10 the p u' 
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.s he was often called, was detailed to special- 
atrol work. This officer, assisted by one or 
isted men, remained at sea throughout the 
eason, transferring from ship to ship as re- 
He acted as a technical assistant to the 
iding officer of the ship on patrol. This as- 
continuity of contact with the ice situation 
liformity in the preparation of the broadcasts, 
scolds, and scientific studies from year to year. 
5t ice observation officer was Edward H. 
low a Rear Admiral in the U. S. Coast Guard, 
ined a world wide reputation as an oceanog- 
:h rough his work with the ice patrol during 
lie 1920's. 

Admiral Smith applied a boundless energy 
:rest to the early researches in physical ocean - 
, because his early studies forced him to the 
on that it would be through this division of 
that the most satisfactory results could be 
J. He went abroad between several patrol 
and studied under the leading European 
raphers so that he could introduce the most 
d and accurate methods into the ice patrol 
Ice Patrol Bulletin No. 14, of 1926, entitled 
ctical Method of Determining Ocean Cur- 
smbodies the latest and best methods which 
3 develop at that time. This publication still 



forms the main basis for the method of mapping 
ocean currents, which has become one of the most 
useful tools of the ice patrol. 

In 1928, Rear Admiral Smith commanded the 
Marion expedition which made the first exhaustive 
oceanographic survey ever made of the waters be- 
tween Baffin Island and Labrador and Greenland. 
So successful and fruitful was the Marion expedition 
that in later years a number of other post patrol 
season oceanographic and ice observation cruises were 
made by the General Greene, another 123-foot Coast 
Guard patrol boat, specially equipped and fitted out 
for oceanographic work. These later cruises ex- 
tended into the same waters, but none have bien 
so comprehensive as the Marion expedition. The 
scientific results of the Marion expedition are pub- 
lished as Coast Guard Bulletin No. 19, issued in 
three separate volumes. 

Several hundred oceanographic stations were oc- 
cupied during the Marion's 1928 cruise. At each 
such station, as at each one taken in and about the 
critical area for the immediate benefit of the ice 
patrol, water samples were obtained from a number 
of predetermined levels. The temperature of the 
water at each level was obtained with special pro- 
tected, reversing thermometers. The salinity of each 
water sample was measured aboard ship by means of 
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a remarkably accurate electric salinometer, developed 
especially for the ice patrol by the U. S. Bureau of 
Standards. 

Speed and direction of oceanic circulation can now 
be actually plotted in detail with an accuracy that 
depends upon the judgment and care with which the 
oceanographic station work has been done, and upon 
other limiting factors. Of course, it is easier to 
occupy the stations and to determine accurately their 
locations, when they are taken during moderate 
weather with good visibility, than during fog or storm. 
When the weather becomes extremely bad, the taking 
of reliable stations becomes impracticable. 

Actual berg drifts confirmed the results obtained 
by the early current calculations made by physical 
oceanographic methods about the Grand Banks dur- 
ing the ice patrol seasons of 1926 and 1927. Similar 
current maps had previously been made in European 
waters mainly for fisheries investigations. However, 
the salinities were determined and the dynamic cal- 
culations made in the laboratory, after the conclusion 
of each cruise. The international ice patrol pio- 
neered the calculating of these current maps within 
hours after the completion of the last station of the 
group and made the current maps immediately. The 
ice patrol needed results for immediate use at sea, not 
alone for later study. New methods were developed, 
as necessary, to speed the work, proving again that 
necessity is the mother of invention. 

From the temperature and salinity values at each 
level at a station, the density of the sea water can be 
found. Then by use of well-known formula, the 
dynamic height of the sea surface above a predeter- 
mined base level is obtained for each station. All this, 
as well as the theory of ocean currents, is explained 
in U. S. Coast Guard Bulletin No. 14. 

When a number of stations are occupied and cal- 
culated, current maps can be drawn that bear some 
resemblance to weather maps. The meteorologist 
weighs the atmospheric column with barometers and 
can, when necessary, estimate surface wind velocities 
from the differing pressures at different stations; so 
the physical oceanographer, in effect, weighs the 
water columns at stations by his observations and 
computations and, using the results, can calculate 
ocean current velocities. There are many differences 
between the methods of the meteorologist and ocean- 
ographer. Weather observations are made from the 
bottom of the compressible gaseous ocean of the air, 
while the oceanographer must drop his instruments 
down from a vessel floating on the upper surface of 
the almost incompressible liquid ocean. Strong ocean 
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currents are confined to the upper layers, the 
bottom waters being cold and almost still. Th 
torn layers of the atmosphere, however, are i 
warmer than those higher up and we know th 
far from quiet every time the wind blows. No 
standing the many differences, the oceanic circi; 
is in principle much like that of the air, and i 
erned by similar laws. 

So long as only two Coast Guard cutters coi 
used for ice patrol, the making of current ms 
the ship actually on patrol was hampered by the 
necessity of remaining with the southernmost i( 
searching for additional bergs in the critical 
In 1931 a change in the international conv 
under which the ice patrol operates, permitted t 
of a third patrol vessel. After that, the 12 
patrol vessel General Greene was regularly 
primarily to make periodical current maps of c 
areas for the benefit of the major patrol vessel 
out the broadcasts and carrying the senior ice 
officers. This oceanographic vessel also prove 
tremely useful for making ice and surface 
temperature observations in key areas that we: 
being covered by the major patrol vessel, or 1 
operating ships. 

The results from the use of three vessels, a 
the detailed current maps prepared on the G 
Greene, were so valuable that the continuance 
plan was assured after the first trial season. It 
small oceanographic vessel which is frequently 
to make the post season ice observation and ■ 
ographic cruises to the north of the ice patro 
after the ice ceases to be a menace there. 

Long before World War II forced the disco 
ance of regular ice patrols, a high degree of pr< 
and competence had been attained by the o< 
graphic staff on the General Greene in making c 
surveys. The temperature measurements of 
years are considered accurate to within .01° 
stead of .1° C. as in the case of the earlier st; 
Refinements were developed in other directit 
fast as experience could point the way. As a 
it is now actually possible; by means of the dy 
oceanographic calculations, to determine not oi 
velocity of the currents with comparative acc 
but the number of cubic meters of water per ! 
flowing in any ocean current across which a ] 
stations has been taken. 

When the above calculation has been mad< 
possible to estimate the actual amount of heat 
the current is transferring from one portion 
globe to another. Thus, not only can the p] 
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apher, for all practical purposes, weigh the 
raters of the ocean as in fine balances; he can 
:k upon the hot water heating systems and 
ng systems of this planet like the engineer of 
uilding. The oceanographer is at the same 
tage as the meteorologist, however, in that he 

observe and make predictions. He cannot 
jnditions he does not like, 
tiat the volume and speed of ocean currents 
neasured almost as easily as is the flow of 

actual measurements on shore, it can be 
:ed how ocean current speeds, floods, and 
gs, when determined, can be used to esti- 
ure berg drifts. Current studies made up- 
ff the eastern edge of the Grand Banks can 
ised to determine what will probably occur 
mth, that is, downstream, later on. Current 

good for 7 to 10 days, once they are made, 
ing a much longer useful life than weather 
The oceanographic work has been found 
r helpful to the patrol authorities when they 
g, as they must each year, to set the date 
lich the patrol may be terminated with 
le safety. 

I World War II, no regular ice patrol has 
ducted and no Ice Patrol Bulletins have been 
1, but the time has been by no means lost, 
il to other missions much hitherto imprac- 
:e observation and related work has been 
»ut Greenland and to the southward, by sur- 
ds and by aircraft. This important work 
letimes in areas formerly little observed, will 

be summarized and published in the report 
ternational ice patrol for the season of 1946. 
been determined that the international ice 

II be resumed in 1946 and it is expected that 
"or observation purposes will be coordinated 
rst time, to assist the surface vessel on patrol, 
will prove a tremendous boon to the patrol. 
1 be especially valuable if their radar proves 
of locating the bergs through the Grand 
)g. Their use was considered many years 
at first they were not far enough advanced, 
• planes and pilots were not available. Now, 
) the war, they should both be available in 
: numbers and with greater experience. As 
id of January 1946 no definite arrangements 
et been made for the 1946 patrol, all plans 
5 more or less in a formative stage. 



We may confidently expect that International Ice 
Patrols of the future will be more effective than those 
of the past. The great advances made during the 
late war, not only in the field of aviation but in such 
other sciences as loran, radar, underwater acoustic 
ranging, communications, and navigation will be 
readily applicable to their work. The Coast Guard 
is keeping abreast of all developments and will apply 
every known advance to further the work of the pa- 
trol. It is probable, therefore, that fog and storm 
during the hours of darkness will not, in the future, 
cause the patrol to lose complete contact with the 
southernmost ice as was frequently the case in the 
past- 

Notwithstanding the progress that has been made 
and the hope of better results in the years to come, 
it would not be proper to close this article without 
sounding a note of warning. Men and machines 
are fallible. So far as ice patrol is concerned, dark- 
ness, fog, and storm have not yet, and may never be 
entirely conquered. Those most closely connected 
with the patrol see most clearly its limitations. That 
is one reason why they have striven so hard through 
the years for improvements. 

Just as the best system of traffic laws and police 
cannot guarantee entire freedom from automobile ac- 
cidents along a State highway, so the best possible ice 
patrol of the foreseeable future cannot assure complete 
safety from the ice menace about the Grand Banks. 
Even the use of radar by the ice patrol and by com- 
mercial vessels will not eliminate all danger. It is in- 
cumbent upon the masters of all vessels passing 
through ice regions to exercise due care during times 
of darkness and low visibility. The mathematical 
probability of a vessel's colliding with a berg along 
the United States-Europe tracks, where bergs are 
never numerous, is small, and with more efficient ice 
patrols it will become yet smaller. Nevertheless, 
steamship masters must be made to realize that a 
residue danger still exists. As we have seen, bergs 
often move rapidly and in unpredictable directions. 
Thus, there always exists the possibility of unreported 
ice in certain areas. This danger is greatest near 
the end of long periods of storm or fog. Masters can- 
not, to maintain schedules, hurtle • at high speed 
through darkness, fog and thick weather in the ice 
regions with complete assurance of immunity from 
collision with ice. 
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A long range underwater sound system for use in 
locating air and ship survivors far at sea has been 
developed by the Navy in cooperation with the Woods 
Hole Oceanographic Institution, Woods Hole, Mass. 

The system, called "SOFAR," utilized a TNT 
charge dropped by survivors at sea and sound receiv- 
ing equipment at stations ashore. Survivors in a life 
raft drop the bomb, constructed to explode at a depth 
of 3,000 to 4,000 feet, (Fig. 1) Operators of three 
widely-spaced shore stations, using hydrophones at 
the same depth, pick up the signal. By comparing 
the times when the signal is received and then refer- 



ring the differences to special charts, they are £ 
plot the position of the explosion within a fev 
utes after the most distant station hears it. 

While it is planned that the detonating cha 
carried as an integral unit of life raft cquipmcn 
sideration is also being given to a method for dn 
the charge from an airplane before ditching, 
if personnel injuries or other circumstances p 
reaching or using the unit in the life raft, the 
signal will still have been given. 

Survivors can be located within a square r 
sea, as far as 2,000 miles from shore station; 
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is to cover the general area between the 
ast and Hawaii are expected to be completed 
ler. The sound transmission, which is the 
le Sofar system, is unaffected by terrestial or 
gnetic disturbances, such as are any of the 
rrent methods of signal communication, 
tew system's name, "SOFAR," comes from 
al letters of the phrase Sound Fixing and 
"SOFAR," depends on an underwater 
ne, the existence of which was confirmed as 
duct of wartime submarine detection studies 
Dn for the Navy's Bureau of Ships by Dr. 

Ewing, then director of research in physics 
Woods Hole Institution, and now professor 
ogy at Columbia University. Professor 
studies demonstrated that, as the result of a 
g tube" effect, sound travels amazingly far 
ipth zone between 2,000 and 6,000 feet. 
; tests conducted in the Bahamas, sound 
le zone was heard with useful intensity when 
lerating ship, the U. S. S. Muir, dropped 
s far away as Dakar, Africa, 3,100 miles 
e Atlantic. No other man-made sound has 
ird more than a small fraction of this dis- 
rlowever, at a depth of 600 feet the bomb 
Sx a depth of 600 feet the bomb explosion can 

only for distances of 100 to 300 miles. 
iund lasts less than a second at the point of 
sion, and is heard for 24 seconds 2,000 miles 
'he signal at the hydrophones is likened to a 
um building up to a sharp finale. The 
up sound travels by "multiple paths" back and 
oss the zone, the finale travels directly but 
The sharp concluding sound permits time 
lent within one-tenth of a second, 
radio contact between shore stations, close 
on of the sound's times of arrival is possible, 
me differences are applied to hyperbolic 
id the position of the explosion plotted. 

-cost five-pound bomb is being designed by 
iu of Ordnance for installation on life rafts. 
>loded by the effect of increasing pressure. 
\c Bahama tests, hydrophones were improved 
icy will operate dependably at 4,000 feet, a 
which they had not been subjected, 
d to assist rescue at sea, "SOFAR," may also 
i navigational aid for ships. It is probably 
or air navigation, since as much as 40 minutes 
between dropping the bomb and obtaining 
Sound travels through water at a speed of 



about 5,000 feet, less than a mile, per second. It takes 
20 minutes to go 1,000 nautical miles. 

"SOFAR," is expected to be very useful in the 
Pacific, where the great overwater distances make air- 
sea rescue a serious problem. Its installation there is 
simplified by many volcanic islands, their steep under- 
water slope making possible the placing of hydrophones 
at the proper depth with short runs of cable. 

The necessity for deep water and uninterrupted 
great circle paths betweeti bomb and receiving sta- 
tions are two disadvantages. Another is that the 
sound zone may not be well defined in and near the 
Arctic and Antarctic, a factor which is to be studied. 
However "SOFAR" can cover much greater distances 
than Loran or radio direction finders with accuracy 
comparable to good celestial navigation. 

Stations will be set up for the immediate instal- 
lation on Kaneohe Bay, near Honolulu, on the Faral- 
lon Islands off San Francisco, and on another island 
off the west coast of North America. There are 
Loran stations at these points and it is anticipated 
that "SOFAR" equipment usually will be installed 
with Loran so that the same personnel can maintain 
and operate both. 

"SOFAR" also is expected to be applied in 
ocean geophysical work to locate underwater volcanic 
explosions and shoals. Location of shoals is ascer- 
tained by the shielding effect they exert in the path 
of the sound. 

The Navy's Underwater Sound Laboratory at New 
London, Conn., directed by Commander J. B. Knight, 
USNR, played an important part in developing and 
testing equipment. The installations in the Pacific 
will be supervised by the U. S. Navy Electronics 
Laboratory, San Diego, Calif., with Capt. P. W. 
Hord, USN, as director. 

The work of the Woods Hole Institution was car- 
ried on under contract with the Bureau of Ships and 
the office of Scientific Research and Development. 
Dr. Ewing's assistants included J. L. Worzel, J. A. 
Peoples, R. J. McCurdy, N. C. Steenland and D. E. 
Kirkpatrick. Contributing to the experiments was 
the Coast Guard ship U. S. S. Valor, Lt. D. T. Par- 
sons, USCG, commanding. The various activities 
coordinated by the Underwater Sound Section, Bu- 
reau of Ships, Washington, D. O, were under Lt.- 
Comdr. E. L. Newhouse, USNR, and Lt. Comdr. 
W. C. Sands, USNR. 

The zone through which sound travels great dis- 
tances under water is created by the joint action of 
temperature and pressure on its speed and by the 
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resultant. bendmg of sound waves hack into ihf: zone. 
.Wheo the booih ex], hod et. well vuchijn the zone, or 
r Incut I. ii.. i. !. -i tt, ( -...ir>fj if. fo.nfihcd then by th<> 
_-. bending of thov. sound navu, ,n the top-add bottqm 
of th( channel p. dund vondflUes to bravd in 1 
these limits a:, the u- '»h r.j .}> r.'.'ft lii'e th i of a 
■' : -Speaking tube " St.unrJ '.ngmatmg ji")\c rficzon*" 
Is: absorbed:- by '-K-flcctior. from t be surface and bv 
bubble* due to waves. Sound below the. zone. i» 
absorbed by the •-■cm bottom , ; , 

'The bending of. ths path of sound is caused by the 
.changing -speed.' Sound, having .the explosion b> 
. ■ pi-ths maWs an attfile. less,-/ than- 12 degrees with the, 
: Iwwizontal is bent '.mi mvu-h tbut it returns into the 
xont radici than continue to Mirfao- ..?r bottom. ■:' ■ ■ 
. Changes in the speed of som-d under, water result 
i'tdm ■ changes in Witter n-mpemrorc and. pressures 
Increases if j both ternperarme and pressure eause the 
/speed, to ihereaspV '. Hence sound travels faster near 



Itea: 

bottom where the pressure »s greatest, 
. Pressure inoea-..* unw'ornib v.idi depth. ''; 
perature increases rapid iy as the sutlaee is n 1 ,: 
but: is fairly constant "at. great depths The ^ 
■ zone js located where the tcrhperatiire Uiansir 
become gradual, At the <. enter of the zone the •. 
of sound is less than .mywhere else in the oeeanj 
100 feet per second less than at the edges of the - 
'channel.- - '■ - '; ■ 

Tins explains the curious phenomenon of thai 
i ion of the sound which take-, the shortest pntfi . 
ingtast.. It is traveling so slowly that the sound v 
swings across its .path a- miftiber of. times iirriv.es 

Since the sound jone results from temper, 
changes, scientists, .are uncnaiti -{bout 'it* evi-i 
in yen- cold- waters where them is little difieren 
tet opera turo between (hi- .-.ori'.i. e ;,od d.-plhs. 
rharme! has been explored' in" tropic and temp, 
areas. Shtdfe near the polar regions wiM/Miriv 
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3. It appears to have satisfactory comfort 
value against wind and cold when used as extra 
protection wrapped inside a canvas or wool 
blanket 

4. Logistic features are favorable 

The paper blanket may also find use as a protective 
barrier against the soiling of litters or other blankets, 
and it is possible that the blanket may serve as a 
shock sheet indoors. 




rt . . . legendary cartoon character . . . 
)f what-not-to-do when flying an airplane . . . 
) of many of the Navy's famous "Sense" 
;ts, has finally achieved fitting recognition for 
ribution to air sea rescue and survival. He 
rded the U. S. Navy Legion of Merit, 
iting the medal for Dilbert and other cartoon 
:rs which he created, was author and illustrator 
l. Robert C. Osborn, USNR. The citation ac- 
ting the Legion of Merit reads — "for excep- 
meritorious conduct in the performances of 
ling services to the Government of the United 
; an artist attached to the Training Literature 
of Training Division of (DCNO) Air . . . 
>on characters formed the cornerstone for the 
uccessful educational and training program 
I Aviation in World War II, and his loyal and 
stic labors contributed materially to the effec- 
and survival in combat of Naval pilots and 
nen." 

T T T 

PAPER BLANKETS 

Sterner paper blanket was recently tested 
ie direction of the Material Division, BuMed, 
mine its utility and durability under field 
is. Several objectional features were noted 
strength and heavy deterioration under 
d tropical storage conditions. However, the 
zed several excellent features, namely: 

. It is fire retardant 

. It is durable where there is no contact 
sture 



From a statement by H. J. Symington, Presi- 
dent, on the future, plans and problems of 
the International Air Transport Association, 
"Its spirit, as indicated in its formation and 
in its operations to date, is to act interna- 
tionally — the good of the individual being 
bound up in, and cemented to, the good 
of the whole. In the language of its aims, 
it is for the benefit of the peoples of the 
world. It is a pulsating recognition by those 
operating the instruments which make inter- 
nationalism not only possible but absolutely 
necessary, of their particular duty to con- 
tribute in the fullest measure to that spirit of 
internationalism which will bring people 
closer together and ban forever war, which 
has almost ruined mankind and which, if it 
ever breaks out again, will completely de- 
stroy civilization. It is upon this note that 
this association was formed, and it is upon 
that note that it will continue or fail. 
Offices will eventually be opened in various 
parts of the world so that action, where re- 
quired, can be speedily effected. Matters of 
clearing houses, traffic connections, facilities, 
operating techniques, radio control, weather 
projections, blind landings and the innumer- 
able other questions arising in the fastest 
changing art in the world, and close ap- 
proach to governments will fall within the 
range of its operations. It will eventually 
grow into a large and, I believe, a most 
effective organization of worldwide, benefi- 
cient influence. It must contribute its part 
in abolishing bilateral bickerings which 
arouse national jealousies and recriminations 
and, ultimately, hostilities." 
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THIS MONTH S COVEB; 
Atop the for«siii«i of a Coast 
Gnflrd wen. Itur «bip a Gmat 
Giiatil vrsithprnj*ji and a 
D»at'xWaii>'W Atiitw isokc ad- 
jttatm«n<a.i<.*.«o 9w«t»meter, 
*i» i uai rumen i uw4 ta ri.e- 
ter/t'it ft* ihc vWofity of tb?. 
surface wi'ndfc; Thif itifo*'. 
matian is ttwa writ-ten i«io 
the wwth«r- tn\umo radioed 

r hours 
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ftyufitaii?. Hrptik. A, Tiehvnot is publishes: - 
^fc'KO tiH't SI ami REVISTA AEifEA, 
*tin«i rfrt'fi'iw to thf np'vtimt industry « hfit'HtL ' 
.fjais ran honorary mvsnbfr of liu> I'arh Witix, 
end tine, ntf fb&txtus&it thine tit'hivf&Mt is risviaftiU'.-i 
ihm far the pianeeti ;■.»/ flvfatimi in the 'hittorr.. »t 
»!«r tTrtu/i.w'y , a/Umber' i>f ihz littg tient'rai 
UitrhetU i* l^e Amor */ fA« "flfl/j' 

MHvheM irttphr, rm'urtled &>ck-fea* tt> the Am?y>< 
citizen (-trnteihutHtji mtmt tt* xttiititimt prttgfess. 
Wt . Tirhe/t.ir if. alt*, if;*' Jmior i,f the t 'argi» 
itt»phy % ait 'ariirtdt mfR««i/!r to thm gritup, Sqitoctriw 
fumpctny, tir \tmilut unit ttf the 4rtity, \nr>. M'af' 
t ».-pJi i.t t.^un' {ft* } njs-«f Sfi'/i<>*, « hid 

shall luite ttuul*>,/itirinf( the ptpfeding talendtft 
year, ike moxt <mtm<m^in g ttmiHhu liantu 
furihrtius good wUt t»tf*HH ih" Americas. 

h'rruit* A- Tiekesmr U a m&m&er *>f the CimneM 
■iff The ft irtgt iinh* «* t*U at « *K*mh*t of the 
American Atf*iti#tUtn. ,-Uwf.hidiHi y the .Aviation 
Seeiiktfi i'f f h& fiosfiriierce owif ihilvstry Atsoeiaiii 
of Neil- fitfrfc^ ISifiu'»nat Aeronautic At&tiVfMkm, 
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.-' . Ti '•<•;:':■: ^v': \'^...^■ , ^■: ; '.■•'-v•^^>v.w:': : ■'^-: ><-*: 

Kn tb'p early fall of 1927 one of oiir fxluar 
a:.:ship rtiurrtine from London. WHl 
vv Ju-rf off- t Ki f rnmcl Bar! ks word was receive* 
■Jiai three pioneering; jit n)i-n, taking off ffom 
Beavit. •Maine, urr vh*H they c«lkd tiioii "Oli 
»«»vl tonic ituv.it in trcutile .li sea. As 
:hi|j wat nearest ic> the radioed 
to the rescue : . . 

pi an'ation of the shift jri eotfrse 'was p . 
the builf-dn board, aitd diriUed patsciigirrs 
ju-ly fined ihe rVih with- ihfir hitjot nhir^ I ' 
the vessel had to so some ")00 mile; to recieli ; 
nd as dn: tnieveriSfu! hours, dragged on \U 



returned to their whileaway games and other 
ements. Consequently, when the liner even- 
did arrive upon the scene, there were but two 
ree travelers standing on the port side with the 
lers, straining their eyes at the savagely desolate 
i which now clearly was a graveyard for those 
)id flyers who, only a short time before, had been 
ed with life and daring. 

the chill of that grim, gray afternoon, most of 
ither passengers were cozily positioned in their 
1, brightly-lighted cabins, dancing, drinking, 
ig fun. The cruel contrast of life and death, 
their usual concomitant, human indifference, was 
• more sharply presented. 

le can moralize on that circumstance, and I re- 
t for that purpose. It illustrates so pointedly a 

of mind in which most of our people enjoy the 
ntages of a bounteous civilization ignorant and 
sss of the dependence of everyone on everyone 

Only a few persons on that circling ship, which 
thereafter was obliged to give up its search and 
sume its course, even glimpsed the significance 
ieir narrow inability to avert a tragedy. They 
aractically no sense of responsibility; yet all shared 
e awful shortcomings of that situation, 
doubt that many who were present then have 
ted in all these intervening years the lesson con- 
i by their experience, that safety in transportation, 
ny means and over any distance, depends not 
on the vehicle and the operator, but on innumer- 
special circumstances outside. In the air, the 
eyance is assured of its success not just by depend- 
structure and competent piloting, but by team- 

at the surface level where, when all is said and 
, all flight begins and ends. 

lat teamwork obviously had not been established 
1 Phil Payne, L. Bertaud, and J. D. Hill took off 
Orchard Beach, but it has moved far toward 
iction since. Because it has, the advancing con- 
t of the air is now proving itself in global routes, 
ning oceans, deserts, Himalayas. Incidentally, 
use aviation thus now makes its demands on 
/body "to keep it flying," it is just possible that 
ay become the real occasion for establishing a 
lerhood of man. 

is against this broader background, as well as 
ist the technical necessities of a publication office, 
I view the aviation structure, to which we refer 
ffhandedly as "airline networks," "certificated 
tops," and "scheduled feeder-lines." There is 
l more to it. In the "Old Glory" days, almost 



a full score of years ago, flight was not what it is now, 
with transatlantic hops so common that they are dis- 
missed by even the man in the street as "a ferry serv- 
ice." The change since is not because the aerody- 
namics and the power plants were unappreciated at 
the start, but because the currents, shallows, and peaks 
of the course were then unmarked and unattended. 
To be sure, that protection is afforded now. If it 
were not so, every scheduled transatlantic flight today 
would be as hazardous as the epochal Lindy hop of 
May 20, 1927. The "flight of the Lone Eagle" was 
only about 4 months before the "Old Glory" plane 
vanished. 

The wonder of man-carrying, powered flight as we 
know it today thus is not in the plane alone, any more 
than it is in the electronics alone, weather stations or 
maps alone. It is in all of these things, plus a thou- 
sand others, taken together. An enormous number of 
factors in our so-called civilization have joined forces 
to make it possible and to sustain it. 

Concerning these numerous services that go into 
making the great fact of aviation let us never, never 
stop telling the public, because such education builds 
up that manifestly desirable condition called "air- 
mindedness." But remember also that it may break 
it down, for the manner in which the information is 
imparted may readily defeat the leading purpose. 

Take, for instance, those items which are usually 
pigeonholed as "safety" equipment. To a nervous 
first-flighter this special stress on "safety" may readily 
be construed into a panicky suggestion of "danger." 
I, as an old aviation hand with perhaps too much 
enthusiasm, refuse to admit that there is any danger 
whatever in being aboard a plane. So, instead of 
thinking of any piece of its equipment as a "safety" 
gadget, I call it a "certitude," an assurance of 
performance. 

I insist that if these three generations — the present 
generation, the one coming in and the generation go- 
ing out — are to progress, they must cultivate a con- 
structive habit of thinking. If they are circumscribed 
by fears about aviation, they cannot become air- 
minded. Those persons who approach our airports 
with a feeling of compulsion, because at the moment 
they can find no other more convenient form of trans- 
portation, who climb in dread and with faltering 
steps into our superb Constellations and Rainbows, 
will undo all the improvements that have been made, 
all the forward strides that have been taken to make 
American planes and American airways the finest in 
the world. 
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RWTfT imSAJLTJtNfi KIT 

k- Naval Medical Research Institute, at the re - 
t fi *Ik hmrju ol M f dicuv and Surgery- con-, 
.d ics' . to deti tttMflf the efi'ei t of : -.tor;,ge on the 
.utii d"«lt-fjf; Nit Kin front ' 3 to 19 iponfh? 
vi't. .'uliKtcd fm'm a; n raft earners, GASC'>, and 
n-up- j<\ tlif inkl. Tne ii»ult% of test* .showed 
3 In increase itj chc salinity of ; the potable water 



cffrYiefiry <?i pvrformance and thf withm the 
limir studied. fk' niaximum -,d,,ur> >b'.er\r-d is 

of no physioiogic cons«>qnence. , 

N; M. R. 1. :£';-'.>nuue-ndfd that no' c-xpiratioit datt: 
be ,f-t at this rinie arid that Wtl'desaUing kits issued 
to date b'.» cGmideivd satisfactory for : use. 'J j. is fcpri'- 
templated that N M. R. I. will make 'checks in the 
future upon tht> desalting: efficiency of the Permutit 
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Assurance that private- pilots .who ?nn1 em plate fly- 
ing over .rugged; or sparsely .settled, terrain W«!l not 
nay lost if forced down Is provided in repotting ar- 
cangcm.wii!»- set up bv the Cnil Aeronautic* Admin- 
istration and approved hy the Nnn-Srhi-dtdrd Flying- 
Advisory Committer - . . ■" ' y y ■ '" . - . 

Approval, of tentative plans for 1 such work by the 
CAA has been arivm b\ the .\ T on-Scheduk*d Flying 
Advisory Committee. The plans were drawn by the 
ORiee of Federal- Airways, and they place the 
uiunk-citifiiis fivfiiitiesr of the CAA at Uk -."ivicr o( 
jiiv private pilot '-who chooses to file oh any CAA ; 
eomttnmkations station a plan for the high t be p»b- 
ppf.es to make. 

■riling of such a plan is purely volunhusi, houevtfe 
aud is not required front "any pilot e.ie. L- x«»kir.g a 
. o<! f a> I or noniu""runif-nt thglit 

.Womane; to the (AAA's plan, the .-um.3r.-d bme of 
arrival el the pilot at h'v- ultimate destination is xm 
key item of a flight plan, ft.be pilot rails- to srsivi 
vvitlihi 2 hoar- o} hi-, estimated arrival tun", the CAA 
commute) ao'ous operator at his potnt of departure- 
contacN the nperytO' al the point of desTiJulirin and 
a- .check of (he pilot's rnovcmenls is started. If he 
does not arrive within 4 hours, an annul vamii will 
be started, .. "A; y.-:y.-- ; 

: I hi, search Would involve nbdfeftt-ioii n\ tin CAA :* 
It) fhr ioKuuiediate stations alone, dA route the 
lAbtH Statet- Arn-y and Coast Guard. State aviation 
ec>'iijuh , - ,> i , i. the State police, private fliers, and or- 
gynkahoa^ of ptiv.m birrs, mill as Cute, and G AA 
oil'-.e, on deity in, the vicinity In the past many 'such 
searches- has ' : been conducted at £iVal expense. The 
Note Scheduled Pivine; AcnAorv Committee .proposed" 
thin i phot who fbes a flight plan and then JaiU to 
cc-mpSetf.it 'by wviuj,i. the t. A A oi bis safe arrival 
lie sulu' < ted to a hoe nf ^2,u Tin* recmnuicndation 
h Under studv by the CAA 

The, tentative plan also has been submitted to the 
Aueraft Owners., and Pilots Aim, lation lor their opin- 
ions and rccmrurimdaticun.-- Anport News . 

e-v-v-y' 1 V V : 

: The. Canadiari Covotmnrm. in a quest for shortly: 
'A .passage to Europe, is studying the Waters nf Hudson 
' jBav»_; pdvv- virtually useless, m shipping, be. auM. of *.!s 
: i.ce and pvc-xniiitv to the magnetic north pole With 



■ yV> ■■/■-"'A' A.V ^'■■ACA C' - C r ^ - ; - A . - s - - ,: ■ : t ' : 

radar to detect the ice and the ftviocompa:^ v 
mate the. crrots jespeneneed with trrafl'tsetK co/v 
the possibility arises of saving aboj.it i ,2'lt! Males 
route from Vancouver' (ah the Paeihc coast J§ 

pool. :,-"; y A." Ay- --/ A A 

TI1K «."«.%ST Gt ARI) %I \IM VH 

AW'W'AlR SEA BKSC'1'K 

Since the heginmrjg of the war inane p, 
eitfeens akjng- the coast . have voluniarib as-isi 
armed services in coimtctmg finemv af uoti. a?»d 
ids- persons in distress a t sea Mary of shese by. . 
tnembets of the Coast Guard A 
"gankation was formed pimianh to au»im fit j 
naval forces with CNperirmA'd. men who won 
'0 rf;i"vein llie nat'a! service on a fuh time basin- : 
.men- using their own (raft, reeve served without 
pense and their % „• fTon t. a Cm mvahiate. « . 
*^yi. . ";; _ 

An ev.hnple ra" this contribution, to Air Sea. ' 
is rhr 'flTrcdve aettoii ol sevesa! members of 
C.uard AuxifiaiA CEotdlas 1 and 3 of Division A 
Naval ! 'iytricu who saw an Army .bomber, era: 
biuthvav island off Savannah, Ca 

1'bt AuxiliatV: coast fftiardsaien proiuptlv art 
discern- in scvpra.1 hotiH, adminisn-ted fte-i .ad 
fiiir'vivc'irK, ds-S'-utai.^k-d' the bad Iv irpurrcl ha 1 
from the wreckage and toojc tijm to the nearex. 
where they coidd obtajt! medical assistance, 
the .impromptu Air Sea Rescue team returned 
crash and helped the remaining reemheis of th . 
back to the msinhmd vv'awe Army facbipes v-ei ; 
irjt! t'> look at If ' them. 

■ Owing to their prompt a'rUOn and skijih.il a 
tiurV- of first aid. ihcse volunteers are creclite . 
■;..vinii the naeigafor's life and alleviatitic rhf m 
•of the other injured survivorsv . ; 



ARMI ANm A'AVV 
I AItiI?IlfvA.\ WKATflBW C-l M;ii 

, CorvintiaCon of .» ^arTu-w acrmemrm «hh1c-i 

■ ■■ ... :. ...... . .. - . . ,. ■ 

Army and. Navy planes updertook vveflthe; ice, ■ 
•>mce in da- Caribbean -area has fiwn aimo.tii 
the Cnited Siates Weather lima-su. 'I he a»n 
with the Army a:u<P Navy is part, of diL> B< 
hurrit ane warning svstem. ," ■ ■ ". 

. biji'mtf the. hm-ncane s.-a-.oiy from June ii 
November, ail planey ori 'nrguiyiy scheduled, 
will carry speeiaf sos-ou'eenis astd make rout . 
port?, to Weather Bureau offices at Mhn-a. 1 
S'aH pi.tH. P. H. When there are hwbeuOvas . 
i>. brewing, a special plane will be sent into th 




• uHafI* it btuvd en tyfllvr'&f. ipttftsirtd by I R Tnhn«;ki 
li bximrt f if d<*eu gi- i at f'.r.. Jtd, Met- t*ur.' tne of 'he L 
",AO, 'Kepaywl floutii Suttstf? QriiuiitfffUon This I'ft'i 
D K..' in P'hrutn 1 ( >4>,. am uvi wttniltd hi- ryptt 
'->ht; :/U ij/rraihfv, }«<??•/ h Aki$'„f4!iyie^, . -git fr(S§i< t(ifif*0 
tad itptei.m&iUvty «f. fiat nvmlipm indysi'ty; 



H attaint 



1 hi- huUthn f-i^Uissled f>e> mission, 
lltnt ntahsr on » <>•■■■,■ which ■ 



e i'.t\n n-jih-mty 'Rf (i ih'ff of 'he dwiufin of 
H tffQ-H ami fctf/iftifii e>f ijtK, (inked Slain Winchir biiir.aH- Htul, .for several. 
::.?ti S.i.?f.:fif in ;'fj,:f>«/ i^iuiilp Mi: it a\m*mi>ft pi fvetS' tfmmiutom '-of. 

nm'imii 'MiHtowl&gtedl On',a>tmiUn..ilkm'mm ?f m&zordlrigiml «*• 
}«% ihr VmUd States m prtfuxmiicn far the bittety of life- *«. So Cvnioetu* 
.'fie .wuiKvr of a nvfnbei cf fiahluuHviu i«c'u.;if», Wa" hMwi I In v Nft ure 
'liicri ' ,in4 •"Wtalh'tt i round -the World;' pub In hud by Pr-tnte'cin Unwmtlv . ' 



ail the M»Ht mi fmmther #t 



he churned U* Ait* Men MM&cue? 



little more than 8 years ago vre earae suddenly iipon one oi those 
t crises in the weather business which were all foo familiar before the-' 
w 'ivr Late in 1939 wc saw thi., dwindling merchant tlc-t\ of the. 

>}ii<ddfi under the hicre^sioti d'-.iimfli.ri of -'subinarifte' AC.tio«. 

gaj?s appeared in the weather ./networks bver the Mceans,: 
'j a\\ m-uifimi; nationv had'- bc*a ; reywrttfig the weather from. the -cr'm- 
us hioes of ovJH eonum-rce'. 'Hhese it-poit:- *we. Wing i-nietwi 'vn 
. i-hhiT :«ui[)v -to grve us Jhur iiii!<> a day our picture pi ocerin wi'Jtber 
iioi)s whkh we p eeded to keep our transoceanic uir comiuerci operattng 
c'v h wns nnchinkaMr' iii.it ihh •soifu'l n.: can air commerce ru, which 
ere h->.ui(i'n<? out; hp'i'ios,ior .-national dcicp?t w"ul<3 huvi" kutim' Iwju»" 
•>.e 'increasing gapv in the wcaHiei nelivOrk- over the oceans. - 
vrv were' hurried and si'»a\ e-haed c<vi>\>refires of aviation, w,eathci. air 

-:itki !i!,jpMiL groups.-. ) heir vurr desperate i llortv. to fct-t ovfiy pes- 
i*i.\urn:t pelt irom mi.-H hdtil ships but it was. clear .to tvervbody tli;p 
durce Of weather would sooil cease altogether, I here seeu'ied to be no 
niii? hut r.o ^r-ncl ships out to straiegic potiiions on die ocean tor the, 
*s purpose of reporting tite Nwatber . The United States was ritntrah 
■ncuny .submasiries 'WiigJit . not respect our nrutrjiity, \\i xnit^ht lose 
that >.\ >rt so desperateh needed tor other thing' Th« hnpoitancc of 

! '-l-^V'-yS : ' -: - -% ' ; -/''V\ ' ^ C- : - S w / 'C -;' S.-'> S : ' i /-^v-C- - / v ^ : v. ;C- ■/ r ~ / ^- <?^- 

a P^^'WO^'gie', 
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•weather was heavily underscored by the decision to go 
out abd get; the -'weather in spite of the odds against 
J suc'h an enterprise. . '■ 

Getting weather from the oceans Is a job that has 
-n«A*r .been ad.e^aMyy supported by tfo- governments' 
oi this world. . We pny noxhing to the !iK-rch;nu shif/s 
. officer who adds weather reportmir, to hi:- other duties . 
ft is presumed thai Im is- a high-minded individual 
• (-hu is wiJlfnR to work ffji Jiodfing lot the beuefu of 
" mankind; The point of., these remarks is "that there . 
was very little in the appropriations. for ocean weather 
that i ouJd be diverted to the. support '•.{ tbt- rclativeh 
expensive -job .'of '.tnaihfai.rii.ne weather ships. The re- 
sponsible y'gerieie^ bad to 'bake it but of their hidt*i, M 
xo to speak. The Cb^sf .Guard and the Weather 80- 
ii'iiu bared their backs and vvc skinned off enough to.,, 
si art the operation 

.It w.n not iasv as.it seems in this prosaic recital of 
. . the (acts. : For' every ship on. ocean .station, we need, 
y. one. ox- two others foi\reH&f,'fbr.fray<4 bift-vviffcn"st9;ti^|-':; 
and pott, and for ic.mhr,*: .-and maimcmnice.' 



Each 

has a crew including Tw weather men who take ob- 



v 




.•> ' '•; . 
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fCtvations around the clock, with upper; air so : 
at -regular intervals, The i»p'-r:mon hegari «'n :. ' 
midwinter early in 1940. 

In the North Atlantic whew the Guli 8tr< 
raw warm, water northward and uorthoastw 
l ween .Bermuda and the -oast and tans '.out ■ 
■ North AtlanLb Drift, we have' -in winter one 
Mnrmiest metres in the world. These uunn 
naters yield a tremendous amount of rfctgS 
atmosphere, The northern p;-.rt of tp,-. jh ; . 
stormiest in thn Northern Hembphex f-.-j-ili 
in late armmer and autumn, hurricanes ir 
'W'est Indies move: nudi westward and immv 
turn northeastward on a broad curve and sw 
. North Atlantic .area with destructive force. 
; These- storms create waves 40 to fjb feet m 
Ships like our Coast .Guard cutters are tiny 
•. parisou. They ,?oe.m to be swallowed up by s. 
mad. For as muth as 30 day*, in. out cos 
weather watch, these if dps have' dung to fi 
sbion on the ocean - whde "one great, storm .1 
; .other bore down on them and whipped the 1 
n new jury as tbev passed over. That his 
•early in 1940 was one of the. most, rkiom. 
.. .- torded m the North Atlantic' 
. Neatly eesry landlubber v,Qio .sroes our -v 
Coast Guard for the first time to take the-- 
. /-weather observations, .in wmter must so sji 
vioknf pr-nod of seasicknrss. His fdlovs-c 
from the Weather Bureau stand extra tours: 
•while he is - down. Evr.n for the harden* 
y guardman-; jthts assignment k no sinecure, 
job the dt?p does not run awdy bom tin.- ? 
■■; maneuver around Jt> The crew fig btv .it 
slippery decks washed by inquntainotis w : 
Keas. The ship just >tays there and takes 
' • keeps 00 send i tig- weather observations and' 
every possible sounding of the upper air on < 
A-rsd throughoiU the. war period there was 
stab t thr eat of ^submarines; . The 'tut ie ranie x,: 
hnd to write letters to the "ret r- ot br..\ ti 
went down to im .unknown .'^rave. vienm-. . 
c>t submarine We .-huh oo^-r know. 

- 1 At tni'i - >t s' fiatci in be ahniist <i rniivj) U 
wtathof reports, kept on. coming from this b 
of Coaf.t Gmud ships. They nude >• \><>- 
chart the weather for rim 'vast forces of bom! 

- fighters that llev, to the British Isles and \»„> 
Vstrueiioti un Citini'um They gave us \m-.i 

ffjitnanoi. for convoys 

We were .imposed In one faei vriii.-h 




e.teti before this -thing was forced on. us;. Mn- 
i >>m\H in Utne of jx-ace furnish us wirh five' 
it*r ''f}.if>r5- iif-p r-\> ept for the iom fif radio 
igcs which the Government receive at bargain 
-but the woathei observation* of * ship in' 
it art* not useful for Lingyi -u-r m '.we'athfcr- fore-. 
•g which requires- a i;ori\ ni^h degff* <•!' prvekmri 
is a JS;a don, n«i?d th^c .-.cat! ii r -!■!)-• Wv should : 
had thciri years .-i.^o 

rit tat aviation conk-ie^cr- among the nations 
l- vvorld, there, have been resoUmnr". And rec-Om- 
totkw. that' the .«r.iihu ships ,fw* made a per-.' 
Tif part of tiit- facilities Chat art needed to pro- 
transoceank »nr . utiiitw Tho. n ■ 1 
>,nh h>r 'Af'-athet «*q>orting hu« sUc tor ah iea 



a hide deeper into the weather, problem, IVr have 
r.j\ii-> of ;u-,tif« itior for weather ships, if we think 
A*>ui it. What does ocean yveather. mean-to. U* -here,' 
at home in the Uni ted Stan>, ' Have wv Teal k a" stake 
in "this world weather problem?' The -answer A a 
loud and emphatic, 'YES. we ha- ». Ami 5 jom-'"" 

figure t is a dull-looking chart with a lot of small 
lines; This h a dt^tf dav chan, ft teih tn<ery Juhn 
Q Ci'iz'T! m the United State-; how far down into 
his pocket hv. will havf- to die in the average ye;!/ for 

: fuel Ki'fcrep hi* hoj>y wsitn. 1 "tinng the vvur it -was.. 

. used as a guide to die numhei nf 'i atioh itoupo.tis be 
Would get if he: heated with oil' Each .-additional 
degree-day means mute, oil, coal, or gas in the furnace"; 
■.ft more wood, in the hrepLac Wc think.' for a mo-.. 



i ton 1 1 other duties oi a . 
mid nature: The ques- 
ari.-cs, Ihm shajl we 
> >he cost."' We think 

0 importance of air sea 
f. hut we ■• know that 
her lb the principal tausr- 
e ti-nftcdios winch make 
•a t'c^eue necessary. We 

■ it o-ar new- aids to-navi- 
n developed durmg : the 

and the -importance, of 
- aids in the coming mir- 
y-aii of air u*m'merce.. 
how aJi.jU we justify the 
in the form of ia.v<.\ 'on 
fanner and shopkeeper 
Jaetoix worker? Ht>w 
ye ; explain why it. is nee- 
y to apportion thi-' n'is>. 

1 though at may he in 
day*, of trig approptia'it'ii 

may never -fly the Atlantic or Pacific' If h£ 
Id flv over the ocean and hear the motors failing 
i ,t,w kiv of the plane strut nire o-iving way to die 
en onslaught of -a storm, he Would he- thankful tor 
ittle weather ship ".with lis- eohnaiunieaiiQns and 

a rose ae facilities. But that may never happen 
tit ; A A AAv/y^ppy-.; AfAAAPAg 

is even tougher than that It must be an inter- 
mal agreement;. Other nations eventually must 
heif share and pass the erea. down to the John Q. 
ens of ofher countries desolated and inapovef isjied 
re war. It is a hard proposition and We .must 

hard facts. May fa: it will be iVnot'v-thi'? to piobe 
iv.fi A-e A.Ae 'A'Av'A'AAApA A:- ■ eV^ov;:-;'; A; .. p I 




joho Q. Chipm 



■j'i'ut nt what it means A. our avi-ragt temperature 
g<tes down |tist. iA We oan think or ali the furnaces 
and stoves aerj - ho-pia(e;s in the IVtited Slates. At. - 
S*t; I ii ^ not dr> p f jtist t , U m\ « > 

(urn Fiji tite yea/. o : e>iikt tiK rease the tAeT<e>da\"f from,- 
\.j )fi re a fK» p of an mt rea-v in hcat-ing of jn'otc than 
') pt-reeot; . p" ; - p"'y- ' : '' y - r " ■■ •:- -• ■ " 

Key ptng wane e a bis ifent-,. : Apa -rough .cpnserea -e 
tlx" (he Cost of keeping die people of the 

United SUOevwarm for T year in ah kinds of weather 
t- appro afeatei) 2 lull inn dollars This includes fuel 
costs ui heating homes, apartmppts. -offices, ehuirhes, 
hotels, theaters, anduemims \,,oa ho, .so ta< tour-, 
and on unite, and diips. and in eveiy od;ee heated 



: e_.::<-;-s. ,--.;- : 



enclosure. The coal we burn is worth 800 million 
dollars at the mines, without cost of transportation 
middleman's profits, delivery to the furnace, or serv- 
ice charges. The raw fuel (gas, oil, and coal) runs to 
a billion and a half, but this does not include wood 
and electricity. Figuring on the basis of St. Louis, 
the national cost of 1° of temperature below the 
normal is 100 million dollars. A variation of just 4° 
up or down — 20 percent either way — makes a differ- 
ence between a very warm and a very cold year. 

Of course., the temperature doesn't go up and down 
for the country as a whole in any such uniform fashion. 
It gets much colder in some areas than others, but the 
smoothed result would be about the same. At any 
rate it is big money and it is just one item in the long 




list of justifications for ocean weather ships. 

What has this to do with oceans and weather 
ships? The answer is one we can't dodge. In the 
wintertime, our continent in the north and the polar 
regions receive little or no heat from the sun. The 
air in that great region constantly gives off its heat by 
radiation. If it were not for the oceans, the tempera- 
ture would go down and down to depths we have 
never experienced on our continent. It would be 
more like Siberia, but even Siberia would be mueh 
colder if it were not for the oceans. The oceans hold 
their heat. They are the great stabilizers of tempera- 
tures in the earth's atmosphere. It is bad enough as 
it is. Our continent in the north gets cold, and cold 



waves and blizzards pour down on us from C 
but the cireulation of the atmosphere and the \ 
of the oceans come to our rescue. In the loi 
the warmer the oceans the less fuel we burn 
furnaces and stoves and fireplaces. A little ch; 
ocean temperature probably makes a big dif 
over the continent, but all we can do now is spc 
This is just one example of the many phases 
national life in which the oceans play a vitE 
In winter the oceans are to the continents jus 
our furnaces are to our homes. But we keep 
monieter in the houses and we keep track of c 
nace temperatures. We would hardly be ; 
control our comfort in winter if we knew i 
about our furnaces. Yet we try to maintain c 

on our continent \ 
knowing anything abc 
oceans. When we pi 
look this problem squE 
the face, we ought to tx 
ashamed that we neve 
taken the trouble ai 
thorized the expense 
taining accurate infer 
about the temperature 
oceans and the air o 1 
oceans which so con 
surround us in our 
sphere. 

What have we done 
it? The answer is n< 
comforting. We expc 
cers of merchant si 
throw a canvas buck 
the side and draw up a 
of ocean water and 1 
temperature, with tb 
blowing on the thermometer and the canvas, 
take the air temperature under similar con 
Not very good, we say. Of course not. W 
even pay for the canvas bucket or the therm- 
If the ship's officer is unable to do that, we 
temperature of the water that comes to thi 
engines. The intake may be just below the 
of the ocean or far down in the water, depeni 
the size of the ship and its cargo, This is n< 
enough for our purposes but there is no other 
doing it for nothing. 

We ask the weatherman if it will be a cold v\ 
a very important question — but these are the 
data we give him to work with. It makes 
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.Si fount"-.*' b'li mjv as., well- hitvtv the facts, 
iat Vast; and important «jf& between Oitr wftst 
■and Hawaii where thv -weather, conies at us from 
'otific sMhiJiaiH'. wc h.ivi; "no . observa tfo'fts' that ore 
i Anything for dm pmpo.se except the few v\e 
mm weather ships ; t i the tail <-nc| n'f the -war and 

ilosi ihrm nut brfort- 1?i17. 
loo- it anoih«-t r\Titipi", tliis time in our far 
winch supplies- us v-Uli raiMn> and other dried 



•n.ifi' information from the Pacific Ocean. Every- 
body- knows .that it is the (dative, leropetatuie of tlir- 
Parific that controls T»vnf all in Cphfotnirf.. 
, There js n far more important question.. Figure 2 
shows tht deserts and semi arid, regions of the. world 
and certain cold' oot-ao currents, On the continents 
to the eastward of these cold ocean. currents* there .are 
de<ert? and surtouodini* the deserts are rouduns where 
irrigation is required for agriculture, . Wc have very 
TJk product' ni dm, \ummr*i >-drv climate arc little reliabh information about thr tempers tor» of 
li m'liom >'■( dollar*. The jpduitry. 

■<I to the nnmui afornationsv of 'winter ram and 
uei Jmught The fuJit is dried in tin mui. H '' Humboldt Current y> Gut-tnl »{ Ft t u ■ There is .a 



these oeeAn. .rurre3it>, "There is 'ope , 'along the Wte! 
C'oS?t dt South Anlenca' which, is .a good example- tht 



rtcspoCK-d ivjd (OTUf< hi the autumn het'ore the 
ig of; the fruit is, over and: hefore.it xsm he pro* 
:L i>. vviJJ he wined, 'i be Weather Bureau issues- 
\u<whi$y ?o that jkY.tecdvp mi.visuf^ i.m be 
ed out in lime. The causes of rain aae found, iff 
onriidon d il« Pacific Ocean. In ' >t tobe- r>'S> 
VY'.-oh-'t' Bureau -/nade .';) . good !01W a'>t; as rain 
■ s m«. 'go. but if .called for a light rain The 
ers took ,i dwm.c and It-it much of the Truer 
ott-Mfd A moderate' rain tarn-- -jU>r a little 
nrjoh ami tht damage diiiuiimcd to' 1 2 million 
t-v I bis is brother evantple .of inn urvd for. 



de=.m alone; the rr.fts>r ■: the black MtYp m £it>- 2).. It is 
. dry .''arid barren , One r in a johg period of years; tlus , 
i old oe«au ciumi m Peru weakens and ivonuvi water 
rvmr- <l<<vwi . from the direction of the. Hquarot 
Heas-y r:um tall on the desert : it become^ a. garden.' in. 
ttmtf i h<h and Other wildlife perish in .the- sea .ni ' 
in the air ov-er die warm watrr because nj die high.. 
mupLiaiyri.-v . de-re is.. a complete chansie in the cli- 
maffi. diem are floods vTico; lufmerlv a barren desert 
prevailed - .'.' -o.'; 

Of course, cr have no such event here in the United 
Su.t'es!.. hm wait a minute! Trj the thirtk-- We had . 



ht'xv-< lint.% connect points having a(>pt6yifnai4h <hf ><tm« avr>a%i mimb.'i of dfgrec-days etn h year. For <t$amf>lt, tt>it<t}< 
■ - .-J '.hut 'he -WOO Une pitfiei *>"■ uu .■>,>..,* annual tiAgree-it/i? total of vhont IDOii 'I lis complex pattern in 
a, .*.',e,fi jj iluf ra *he influence "t fht Pt-mnUnm V s Bmr.i» Mnp . ';.; '"■;■'."' 
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Dtserff {htafk.arcasii semiarid regions (shaded areas), and cold ocean cuimts .JandWs). All de^ei i\ he in in ntir 
. ' \fupical pTt»yje"b£tti uufk cold ocean currents in the neeffst mean men to the wejwerrl: 



x- ."ric- of torvibk di -indits Our -outhv i.sU'trt dkscrt 
sce-wcj to ■ bo rvpanding. Millions of our people 
br« -xthcU din: blown from, the soil of ferblo boms. 
At intervals dust douds filled: the skies. Several Hun-v 
dred thousand people abandoned their -homes: in our 
Great PJairis. Wo had a "<liM Ixrtvl." in ju: ; .t I war' 
of great dtc.uuht ui W» the damage t<> agruulturo 
Was eaUnratecJ- a.r 3. billions at dallies. " Less- than :a 
I 



: a -Qexiblc work and relief program- and flood . 
uirayiro that would take cute of the OKiren a 
rpiji'a'l !"yv !<■.<> and back up a real prog-ram. 
:xn/\txion of our national ■ rosourt e-. Win; 
events eomV- without warning, as they oertamf 
long a* we know ho little: about the oceans, 1 
weather frngedievol die first ordeo 
. So far as other countries of the world are iom 



eeade- later parts of -.'this \luM howl" wen- ravaerd th'o temper a tare, arid rainfall ivnhkm r? eve 
--by tfo.jd-.WifK! et osion dor the' -drought toi'h 'cnitcal ihJii to die United. .-State*, With 



million of aoes of bod out of psoducfion more or 
h>a j)rfmanontly Oin n-i tile ultuul 1 .land b.'is 
been reduced to i r »d rtiiUton acres and authorities my ' 
that at th- po>i'i(t rate, without proper eontrol mt'as- 
ores:, it. will carrie down. HO intlbuii acre*. '-.We rcjgv 
. then be On the borderline brtwern Marotv and kmnuo 
vhen there is another great dip downward bp. the 
r.iinkili curve, ' ' ■ 

To he we, weather ships ■-\ilf not prevent J >.ist 
s>i»nus and expansion of the desert;., but. achauee 
knowledge "of these occur/ ence<! would enable us to be 
Our nationa! phituann could provide -for 



storage of surpluses for lean years and /we: could havo 



. knowledge of broad -eaio oiiniotic change 1 -' v. 
have, inlon'iatibnal pl^aihing in the distribv 
-foodstuffs- aud ddjuaniunt of die mtq.'rihii.'- 
ducbon of nthcr fhhss^ that ore vital a: 

■'■security. - ; V- 'Vw-.' .V- ■"'.-'" 

What cat'srs the,** - elhnatic chances: 1 W 
that all of our rainfall comes onginatfv it 
oceans'. We .don't need to be esf»ma iU h 
%>;re. thai; oui. And -it is not oeeesuity U- w' 
other fhou-jnd words to show that ttu ■ vm, 
the oceans is the' kerne! ot the problem an-;] 

, need some aecorate: observations ''of the 
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Uu- ribhort chute as designed !.v Cfnr/an troh- Prior- io these wstii,- only thrnr h.iihonts in tht- 

uicians was (hf- subject of tcU.-. hv AhT.y and rlisbon -type chute had been made hi thk eountfv, and 

officials at the. Naval Air Srraion. Jacksonville the |a« ksorn ille jun.jw [jroVided the first- 9l>|iorturii(y' 

a few -weeks .ago The tehts were undet supca - lor close ol.«ervaii<>n oi -this tvpe und« < Vaivmg 

i;of the ,AAF. Personal Eqyip,:m-et {. ..IkkoUuV, condition^- ■. C^; ; ' ■ 

hi Field. The jvutiaiy ohjeefive «f 4hese tests : Tbc par-athutf vviib ribbon canopy wafe desiglicxS by " 

0 nieasuix- the eneeiiveness of a (?ei umrwlft-iinuvl the Gennaiv^ tot: thi' usi 1 of pilots tidnpin*' iron! tih;h- 
iii-upr chute, couipated to the com'c.nttona] '-peed planes With a, eanopv c,'>ir*fucred ol 114 
|i, . liu(e Oftn iah ,u the air base *lau thaj thiv 3-inth .vlK nhbon^. and a diani'-iei (ncfj-uinncnl of ' 
of p.tr.jrjiutv is v)Filv ofie, vjf a. nun.ber of poss.sijt.e 32 feet, the new rlmce oftej^ ifu advaiiiage ohgrad- . 
iw.ro the dest.rtjfli.Vr forces 'encountered in ex- . ual opetu«» and :icss uiitiaJ jerh, w'aU the same rate v 

■\s hmJi-pcfd parjuhute mflatitm. K hshll ih oi. fall ^ tly fwtntifi'wl mit ixm in u«,r It iv?< : 

1 vcif.pfneiU Ntagc and requites- further o-iMieniem. deveiopecl fry the l.ienrian-' tor wse in their )ei-ptx;pe3le*d 

of excessive weight, .hulk,. a«d th tune if- ME 262., w ^vhith the pilot was dang from the plane - 

0 tor Inflation: '•• 'fry -i ^pwial ejeci.-.t seat ■ 

? ■$':-#•.';■;:'::'. 
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U Gel E. V. Stewart, ' .deputy chief of [Vr-ona! 
Equipment Laboratory of lh<? Aimiy'. Air Forces, Wright 
Field, iv,ii iri charge of the pumrhute jumps WiiTch 
were made into thy Sc. Johns River. Odin personnel 

. participating. in'. the- jumps were Comdr, J. K. Smith. 
•NAS, Jacksonville and Master Spt. M. Kan'owsfcj. 
aTSC:' Wnghf Field: ' : 

Mi* livi jump< at f rWinviH* \< > ci tintiatioii 
of liu iumc ti'Uinfe" over Lake Et ic- started in AuguM 
\9V~i- Bailing out condition*? w?rf feet altitude 

;ji yd indii-aioJ air speed -of 1;«ti *"ilf- per hour from 
die.- do"i" ,of a G-47 aircraft,- The first jump, made 
by Lieutenant Colonel .St.-vm.'i featured a delayed fall 

' oi 1 .OOi'i feet before die rip cord was pulled In the 
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paracbute, via* absent' 
Oscillation noticeable, to she jumpers. Safe of 
was equivalent to that obtained wiUt ,i m.mk 
foot dtamrcsr -emergency ehiite These rhir 
completed •■■in live tests. made undet the a.m 
the P« i MiTidl Kqujpinerii Laboratory,'' Wiighi 

Officials Oijkioo; the tesi stare thai Che pm> 
of jiiitneliLiti research r-. to develop v.inon-. 



types of chutes- to meet specific special ireeds, '• 
the did "idea of; oWe .parachute- design u> -uur 
u<-i i-> no Kjiign vmrld 

As the planes: of the future vcii! fuu« mte. 
of M)0, 600, .tpd 700 miles pc<- hi-m, nae, ■ 
latter, both die Aimv and Navy are oner; 
'Kt;3st two jumps by Cotnijamdor Smith and Ma^ir developing equipment that will meet the need 
Serge, on Raoowski, t!ie rip -Lord was. pulled immr- • . - arid important knowledge' which may mean. if 
ehate-v Opening tone fgj the parachutes ; was the -.aL>.\ for future aiimi-ji nlm arc _ forced to 
saute. '3.2 second.,. As noted in the Lake Erie '-pimps,. ■ : silk from fast jet; and ;o< kc epn.poiled ship- 

future, result froio such te-.o ^ '.'hi se ;o j..i k 
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i<* jtdhwiiig article js not intended 09 a brief 
■a- sgtuftat ihe helicopter.' It « helieved the 
opt** ptw-x' ■>*■■!*< greet potfntitdt nf mri-iee tn 
h ut'A Ttssru*, 1 1 h helitrxmiL law, that many 
it . mii*vinr#ptt'W *• w*' wwnerniug it* «*fw»w« 
, nod .■iihUtU-nufiH.f;. The -Off ft ff thin artuie, 
»/.•»»■*',« !»»«*£»*•. Mpffmm *>/ xiimpeient 
ami mUif.ory nnttM*'<fily <'««*er«"fg .fits 4*'mia& 
arid fMttre : t**e;.ia'vife thv 'search and ' msftie- • 
rience of the military services with itf and to 
flit a brief exposition nf the future plank of 
military service* ax they relate to tlx use in 
h and rescue. Grateful acknowledgment ig 
» to the publishers of Aero Digest, Iq the Army 
•orces, and to the Navy and Coast Guard for 
iding the basic material for this discussion, lid. 
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' MW;feI|copfe ". designers a^d -.manufacturers gen- 
• JjJJv erally. .agree - that a icWx' from the procure 
of military, ioquirPniGfltf> will permit concentration on 
the many prohjoms yet to up solved, and bring closer 

: to rt;u(ii>.{ii<ri the xtmidaids of opciiftion and iw-fuln<"-s 
which tJcpcl-io'if-'C h.i. proved to In doinble 

In .spite of the f»cMh«it if ''you put a helicopter ad- 
vocate ainJ m unrtfconstrtitt'ed ' fixed-wing ' supporter 
tog-ether, the ensuing aigumem" will eh&rge the «?re.oj- 
phert --it's that biased on both sides - must authorities 
think there will be little -Competition- beHveen the .re- 
spective types m airofi.lt,- ruther rhev will supplement 
and help e;;ch other. One vieu -i;, thapthe helicopter 
Mill hold to ihoft-haul Jolri. winlc ihe' airplane will 
carry the load- in trips over 200 jrdk> . . : ; 

Nor do them pompeterrf authorities subscribe tp the 
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come, thf ifjativ cost ol helicopter, tor mdnodual use 
will he- conridwahlf-, and that then w.iinii'0;iticji' wi!l>':' 
require more than the , farilitMss-of the neighborhood 
gSfH§(u- Not will the man jn the street be. able ro take. 
*ivc« ill/' controls of the helicopter for a svhiie because 
oi the delicate coot di tuition still tmuirtd- for hs 
operation. 

TIk' helicopter however., is r><> kmmt an inventors 
dream. Some surprising and "hitherto ■■secret figures 
arc now available edncejhmg its-rOmfiicreial and <iiiji- 
\Aty uses during the .war, all of which oiler eon'ider- 
abk promise for .;.■*■{? idr-.ptahun to owtv. fields of 
commerce':, ■■■ V" ''V.c\-y..y' ' C""' ■'"'" 

More than 40U Sikorsky helkopum-. for instance, 
were ImiJt on military contract for ihr AAP. Navy. 
Coast Guard .Roy .1! Navy .md RAF -logging more 
than 30,000 flight hours, They- performed splendid 
service' m i3urnia, in Lahractor and othn p?trts of the 
world. Their future in., rn&ny 'fields- .-of industrv — «s : . 
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well as in -search *rnd rescue and other miJitarv 
is well -oa the way to becoming; a practical: rc 
for the oil mdmtry, there will come uatial 
■of -pipe-lint; routes, and pipeline, inspt rtj< 
.maintenance.: For agriculture., will come pi 
troL Insecticide .km eased under the hebtonn 
disk- is driven downward among' the foliage. V 
agitated, so that, the, underside of leaver;, as w 
stems and : stalks, can be 1 tat Ltd by the it 
Tin* pi j 1? it where the bugs arc: apt to hide 
: Forest Service, more, ellicient aid in spotting 
, . Tuubri estimation, animal censuses oil mm 
raiiges, and the guiding of fi^hermeTi to jsehoof^ '■'- 
and rnackereh-these are hut a. few of the h.e.H 
coruifi«'»ci<il \x>\ .ihil'die-;. 

Jt is imaespng to note,. too, that ;i imliro; 
been tjsed to s:tudy : TolcaTioes rn Mexico. Mc 
73 *hgl)ts were made to permit ob-serveas to I< 
the newly-formssd Pafaeutio vokan«-> af -Jo--, 
thus confirming pretK>usly : propounded thee, 
the action ahd- formation inside the volcano.. 

•It has been proposed to establish a hem 00 
service (0 4-9 post offices m the vast Lr». Aogt-1 
and originators, of tin- proposal c:-: pee*, to .he 
operating this, m v'io within tin j-cai 

Some helicopter manuiaeturers havt . vpiv 
opinion that an attempt To ronveit cms-su:.; 
types in tp cninmer rial models would not be 
tmoug'h to justify tfco effort. The\ hVel the cos 
.'fib would necessitate a , major redessgimm , 
which, in .the -long run, would be mr *css a. < - 
th;m 'a"- helicopter built especially for - oma-: c 
.The prinwry consideration in the cornrnen- 
signed helicopter mu?t be low cperarihg co- . 
• will be possible *>!' aijhieyernenf, only witen In 
ehgmeei's W :m)r u< obtam a if. ivoa-,: ii ; 
awe Irum a : miminum of horsepower., it 
douhOul that tlte; heheopter,. for awhile u k- 
he 'able to match the ratio betwee,?i horsepv\ 
perms mancf which: the hsed-wiog type b\ .[ 
possesses..':..:,. - ; ::'/ ; '.; " ■ : ; 

Perhaps sortie tvpe -of artificial .*;<>c(J«i^- v. h 
pernart < outinu-nis opentturn ol the pow t pi 
high ram oj .Mution>. per sranme. jjrovi. . 
of the answer to the problem of more ecoh'oiji : 
uraOoo ,. AnoibtT factor w.hieh. eonirihuu*.- 
nLUiii* :.-n^i costs- is >hi- helicopter':, , ,-„rtp. 
coriiphcatrd arid dclu ate rransmisno;. v»»t? 1,;. 



irescnt thcv an- cosdv. and inieic hanta'ablc only 
1 In bccauise UiVy are built Wy hand Spirit- method 
i he found tor (achieving uniformity m .production 
>surv ■ 'constant. . ton trolled performance. ' It is p*>s- 

rh:U all-mma! blade* J'u-iv provide »he answer 
nf li discussion has liu-ii heard about the dmpli- 
ion ttf mstratnoi) t> and con troh. But lor the hn- 
i.itr future, simplification may not br necessary 
Um- tilt- new helicopter pilots will probably be 
with hxfcd-.vdng experience to whom ,tiaz -ikitlf: 
l>Ri\,ft'd t of 'to) plane vyiji. •- provide no myvtf rv. 

!i--s MiXhanK\Ji\ -minded 'pilot may have dith- ; 

: if ten ting himself in the present hehtopter "nf- 
Stmphheation will come Hilh/ijriprove-tTients. 
<•ui.ii Thw"- is no reason why the helicopter.} 



neering a,od manufacturing skill available to these- 
coin/panics ii is sab? to aVwina dw< th> 1 ir ultimate 
goal dependable performance if low operating 
eo*t— .-will be achieved ambnur undue d'*ld\ ' 

Tt h genetaih. ago-ed dt.it the cxpetie-ute of the. 
military : ,<-rwe-i v% ith j.ehcopit'i-.- provides an' iovrdu- 
.•Mc fund ol information to assist fteJieoptex engineers 
hi then effort';; to 'achieve the- standard? of operation'' 
required -to meet: future commercial and military 
needs. 

The Army'\ helicopter < >.p< rjcure date*; back- to the 
inetptsop of a>r warfare m the original Chi ts a -Burma - 
fr-dia theater "here an increasing number ol Allied 
air crews were being' downed in terrain when' ground 
movement was vim,a'Uy impassible. . At die beginning 
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n.l panel vhouid be any. diorc complicated than 
of the average' light plane, •■>.. ept for the one or 
special us-irumvnls rei jiurt d lor the operation of 
'.•-••vmg .liiriaft. 1 'y,T' . ';..':":. 

he sdtne applies to flight .■■omrok While «t. lia- 
ble person expects pndidmtWai piloting m the 
[fdiate foture, d at. all. tmneee .sarv nid unrelated 
rbb should be eliminated tl s. foe instance, coordi- 
■n of tie thmttU and collective pitch control into 
i,di. handy fever similar to .'the throttle on roh- 
ioital .no. i di - ' ■ . 

hep? are ruru-ntiy about 70 manui.ua.m^vwurk 
on helicopter design, Mime of their) in thi blue- 
t stage, some, flying expcHnieritai inoflel:;, iiNd 
' in litiiited jtroducdon f lonMd< ( ing the- engs-' 
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ol the aeoal war with Japan in this area, the major 
emphasis was on Bunny. 'The. Burmese jungle made 
rescue mcredlbSy difhe.uit. : Thus it bet rune imperative 
thai an efu etive icscue plan be insfittited to bofyter the 
mbraie of the- m crews operating- there L-l'Bs and ••; 
1 :V* v <\iv brought in. They were: da- ordy available 
am rati w h'nJi <o.dd even fie t otrddeced ft» use in 
tin innt.lv WJi'T> Mnall ch'Stmg'- e.ould be- found., 
tht'v \vere : vnoderateiy sneee.tsfnl. '"However, in roost 
< vises a aalR-ovtt was required to reat:h the landiog 
spot and. tin-; caused the death- of manv men wlaa de- 
spite intens.ee (mitiing edotts ^ere unable to ut reive iii; ' 
iiythe ferrible jimgle. 

Eventually a detaehm-aii of four .R— I- Pelicopters 
\vc-P? brought to Burma (or rescue and evacuation 



work, Man, ivjscm^ were effected .by these tiuif erf 13,31)0; hvt ivith comparative e;r,e Th 

>Mp<r, Wi' sea \c\*l u. RTtJU {.Kit airiiudes m jacked then Jiowu: lor 3 hours .wish a reserve ol - 

pingR meet. The R-l\ tumwcr. \v.-ie ohvW.islv hour's s?asnfine, which R daiUM-d to be au u 

underpowered., could carry hut nxic. ■ pzmm*ir , :tfid vodd's r<-tord They were able to hover as 

hud an extremely limited range, "1 heir lac!.- of re- 20 fees off dv utmmd at baffO Ret above >> 

v.jrvt power ws.s the cause of several TKtiTow-esea}.Cs . : Wi.th two un-u .. kilJ load of gas/and with 

rji.d resuhed a; the failure of .m: vera I mi s><<m 8t- no;iu..,d pm-l. y >:mt they -aohteved ■;. -;..-> 

,sdes rheif fti.-.ii-iTf-ii.jTire wi; a difTjiuh pmbkm. due ; miles per hour at 7,000 feet The v consumer 

PAfi-.-dlv to a Sack oi spare :p w rts and quaijfkd main- ' ions of gas per hour which iium a i 

tottaof e pcrsorimJ -'. approximately 400 miles This range. v a.> n 

' With d,e dev.-Rpmeru nf the R -3 and R ft, more to milc-s with, pilot; or. by a tombmatmh 

powerful helicopters he. ,,.«'■ . j,,d ft, . VR Sue! tanks and increased seating ,ji>.,im v.t 

ha% wcie. yew out to China a-; a part of land rescue PHYWigw in addition to the pilot . 

n>gani?ation. Thev were aeromimnicd bv four nclo : One of die first helicopter rescue, in CI;, 

■copter mechanRi and j trained Sikorsky trouble May l943--draruaticaUy emphasised it> : 

shooter. ( By dm. tune- Burma having been freed - ■ Three Americans were found in a valley or tie . 

ihv air o«i»>h'awi .had shifted to the Hump and Cuum ;• completely, isola ted Trout American base.,. 

IV K b was modified dijjhdy and eaoTtilly crajed the advent of. helicopters' Wi du\ theater, the ■ 

inside, ihej 'C 47% .which flew them to Cclnnu. Seven to £;ct them out would have brhti by mean* of 

thousand pounds oi span- party insured %a adequate nut which presupposed good physical rondui 

supply for ai \ra^t die first 6 month- -.J r,pei;Oion. required 2 to 5 weeks. . , 

VyV-n these. «*hip, arrived m China, it <*a-, found Three hekVopRrs -vcre flown in from the 

that the b^e for initial operation was 6,23.0 Ref above paging area, They made the pick-up and i 

sea: level No helicopter had; ever been tto.vn Iron i a the men to safety' in '7 hour and 20 minutes. 

base that high. Om- helicopter w:u i ompRtdy a- - not fm headwinds, the time requited would fit 

sembRd within 20. hour; after it was taken out of die ,.. V e» jess. • Tcrnffc • downdraft- were cart 

T.-47. and successfully nWn'foi 1 3 mm u try, carrying u ,;., t(m fiyinp close to the t3 K Vh of difls, wh 

two men and a toad of gas.; ■ • . mtrwuy to suct.- fS fui ugmeuvering in the val 

Within a week, Imir roore heijr oj-ters — i v v of: was ioJnd that the helkoptt'i performed, bet 

which h;td been ferried over th'«'- Hump in C -4 7 s and : fix<.d-v.ing aircraft when turbulent air wa-r e 

rwo in C -.VRs— '-were avsembled and down ered. I; coueiuded that the R-d hehropi 

Twtly, During this period exhaustive observations operate m ,-,.nv thtrinib, ,.\ s.r-." di'aance f 

were made u> detennitie their. dperationaf capabilities grcnind ; nbvkmrviy the closer th»' itejK <>pre/ ,,pi 

Venn ,u cake-ojl ( *rro run i wyve made .bom altitude-, the ground ni , a g=trcmg. downwind thei m.«f. t 



t, Jyivmtig ran be maintained as easily as j» 
r hiraatul wu.d . Except -ic-jr she dUcow- 
U'p^rials.fstEOn's't'cnicail currents of air}'" 'did not 

n the experiences of th<-Burnta»!Qhina area. St 
nrduded that the /nodi Bed R--6 would attom- 
i; two persons arid I OH j?h!ions i;i gas: or iour 
•s'-.«k» ">0 (fallf.ji" ■>!" s>j\. i'sirfher, equipped 
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•.•••with > winch,, it epuld.-' furhish *flScien.t rescue -coyer--/ 
age within a 300-milf -radius of its operating base, m 
- any a rep. of the globe, except, possibly, in portion-; of 
the Andrf or Tibc-tan plateau. For water pick-ups 
'the winch is essential and,, even with, a Load capability 
of UjVce passengers, four helicopter* would be neees- 

.: '"iry to rtesene Wr>e heavy -bomber crew. •'•"..' 

In (he opinion i,» Arm; r Forces, maintenance 
rcquireoi'/Ji« i . we«e an irritating deterrent to effective 
field.' operations. ■ On controversial questions, there 
were usually two. widely va'ryrag viewpoints One was 
summed up m fhs phrsse "helicopters mqunc 20 
hours of majjifenan.ee for ever/ . hour, of flying" T . : 
the other said ''helicopters are Ws easily maintained as 
light planes in a comparative weight class " . But, a? ' 
usual,, it could be assumed that the helicopter's- main- 
tenance, factor feil about halfway between the two 
[joints of view On horsepower rating,, it was thr p;r- 
vjihngr opinion that the helicopter did require gn\;tei 
maintenance, than any other aircraft using a reciprot is ! 
engine-. HowrvFi, given two .good rotary-whig me- 
thank*, per ship, and 1QC* percent spares on n t>\able 
parts, it v\,<s gfcn«-ratl; agreed >u,ji maihteaanc cost; 
would toot be prohibitive. "From the standpoint that, 
die helicopter iu;. filled a particular need which; no 

; other -type of aircraft tould fitl, it a- believed that the 



111 

n 



\ ' ' - ■ 

■as*', vi I •, v 

Ef$*'' V . -:,*•••: • ;' .-:'-•' 

... 





"'faultv: part completely off the ship-: -an entire assembly 
ai times — installing a new one," and working on the. 
uld one - while the ship- Was in use. Thus., the ship 
•could be kept in die air for a greater percentage of 

. the time. Perhaps the most hopeful view of the ques- 
tion of irmintenanct" k that, rather than having 
achieved the ultimate in transmissions, power -plants-/ 
and nfin-r operating parK ate only on the thresh-- 

, old ol d<-Mgr< and engineering possibilities along tboM- : 
lines. 

The A tiny Air Forces are now utilizing R-5 and 
R-6 helicopters' for hmd and sea rescue unit*, both 
in thtj Continental United States and in overseas the- : 
atf-n- At present, their utilization is limited because 
available type-, ar< handicapped by their short range 
and inability to fly in Jl -types of weather. How-eve?, 
it is rurtteifipiatcd that future models will have, the - 
extended ;#ange,'1oad . capacity,, and all- weather capa- 
-fribbes which are ..desired; At that time, it is expected 
liefu optv-n w'li become an important search aircraft, 
and will take over the , preponderance of the Army 
Air Foro air-sejj and air-ground rescue 



The Navy felt that the hd'*o}>t,?rS vusf of develop- 
ment during the war; and the prospect of producing 
a Useful service model before war's end, did not war- 
rant the diversion of engineering effort, man power, 
and -facilities to this end. Thus, until recent 1 v. the 
r<n!y development projects undertaken were two ex 
permn'niHl ones eoneamed'. 'with, producing n large 
helicopter which' . Would ' Serve.' to meet the rescue re- 
quirerni tit--. A the Coast Guard 

Since the end of die war, ihe. Navy has initiated 
procurement of three additional, helicopter ynodels,' 
.Two of these are the result of a recen t design, competi- 
tion tor a .small three- or four-place enm with \peeul 
emphasis, on hifih performance and other chnvr^ trriv- 



mg the vessels of the task' force ' from -their 
courses or positions'. . The same factor!} could 
oh d to the transportation of personnel, itui 
{Wight at fleet .>ncboi"*ge at he -<chh 
amphibious, operations, where boating is of ic 
difficult :usd uncertain 

' Helicopters may also he used to practical ad • 
for traffic control work in crowded anehorag 
as control craft, for dircctitij? amphibious ope 
This a especially true if they are equipped wit] 
and with lou.dspe.aker equipment such as 'wss •! 
tdcceraoiJIy.' tested. U>x ose on aircraft. Utilio 
which require an aircraft capable ol hovmnj 
ond n( flight speeds hHow thai of convent 101 




ha, believed necessary and desirable for successful 
operation from: all classes of carriers. It is not irn- 
probable that, after a practical helicopter has been 
developed .for naval use, the present types of aircraft 
carried on battleships and cruisers can be replaced b\ 
the versa tite helicopter, thus ehm ina ring die need f or 
ca'tapulfi, aircraft tran.es. and other • umbt rsoruc hem* 
of 'handling and recovery gear . In- addition, many ' 
o-her naval uses for the helicopter suggest 'themselves.; 
'J hey piay be. used for ship-ro-ship and ship-to-shore 
liaison woils m transporting per?onn»-l. mail, and small 
Hons «? bright. Hundreds of timer., during the war, 
destroyers were maneuvered alongside vessels, of 3 task 
force- at sea to deliver. essential mail, photogiuphs. or 
peisonncf -and the >-»_tju-r?j. seamanship frequently dis- 
played in this operation was a source ot admiration— - 
yet the basic- inefficiency of this, type of maneuver, and 
th« hazard to vessef and personnel suggest thai hejf 
.copters, equipped with 'hoists, cosdd do this work in 

much less time, with less, danger,. and without divert-' 

... ...... ■'.:■','-■''' ■.--0.>fe - '"v.:'--v ; xM , ;.';". : ...", 



craft-- -such duties as that of observing torpec 
boat speed tests, radar calibration, and. the f 
of target drones— suggest other fields of spec 
fulness. That the need for heik f.pk-n rxist-. 
dent frotu the numerous leoues's hum Nit* 
activities for an aircraft capable of perhymir 
specialised utility/services.. However. • devel 
hM not yef progressed far enough to-wammt 
procurement. _ 

The m'psf obvious, use of helioppters by » 
forces has b-'en in die held of air sea rescue, 
mem arif! other framportaudn mission;, to 1< 
hsaceessiblo by- other means. The Coast Gu 
charged with she responsibility, during the 
developing helicopters for naval use. ft> k-m 
shipboard, experience with 1 hem Jed to the d 
ment of specialised, equipment and technique!; 
augur woil for the future. Jo bet, it was nn t 
of this experience thai, the Navy placed a he 
aboard the carrier Midway on .jfcS AictU n-M evu 
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T'tl- f.ff-X! OF PLASH CHAM! . plum in 
e- piir-'ick-'ii'^- it'e',»i . ... . petxhni if ceiling, help in , 
(i)*fj on /lit (ii iiikfry; (.\f tn n\iubU . or,: 
>■ fifif iiihem thu: Aitpy . Nnth , "-i// Qoa\t Oua'd r «r? 
. first -dp Ik* ■■!><>'>(■■?<>* ;(&>> Ihen-.-picl -v:p ".(/>•■ 
•(.ftc 'Ar- a<n.».v„i UR MA Itf-.Sf.i't- 

'arc.'. tli«* opening h)\i i pruned oil AS R. 
instruction posters thai, -ireo' April 1943. have 
fie biTiltar sndiu in fire and : police, stations 
die Atlantis i'"o,jm. Thcuf .cards .arc ."j parr of 
-■li.-phoiv. Dif.Sr^--. ^ .ii-r.iiis; Sv>ifii. cits eloped by- 
<*ev\ Voik Teh-phone (..,. and Cttnt Guard 
irifies . ■',:■„ Y>' "\i : i'^Kv . '■'x V .■"' 7r. ■ ' 
u mi: tl« Weil till' telephone v> as part oi tite great 
jimuiuitiHs A'V'rm thai wai'ih' nep.-i ti-nter ,4 
i' ,iU!vii\ * onr that of >iee.c<,Vuv hud to act without 
rib m ■ nd"! to jn omplob Ui purpose 
«• pVt-^nr system is an outgrowth of the Jong- 
lisbcd Mitrnt' Wariuni: Swrni by whnb Tips 
■pi-d w itb ladio telephone < in not onfv reo iv 
ic<>s, but cmi talk din.< tiv with radio telephone 
i iv Iik ,i« d af Boston. VVJminjpi.n C'-iurlcioin 
N and VlpnttJ 

ni.-a flu- iv.i.f. oi intense t»ftf»-uy action Along the 
it- i.i i^i ;vpr4".rn!rifi"i •■ o{ the Tastern Sea 
.'■•r contacted the. telephone Company asking for 
raliwi in handfioii' messages emanating' from 
c- ^r-M-K thai h.iri been t'Cjiiip|M,'d nirJj radio. tii 
i Mib'nafirn' -.isdninc-i. suspicious aircraft and 
s, or aircraft in di^trryv. Trained'Oi'wiators vcn- 
d at the ■ radio telephone stauons atuf ibv cdod 
ir*r» rfVcivcd from the fishing V'C'«f?!s- .received a 

don; ■ 



Whpp b:ia)'-.i appareiiV that nwibei- pl^vc m 
datrt-ss rcpomop. land wire (ordinary teicpboiv 
s-oryice) w'rt* nccbs.irv, a new problem arose. Negotia- 
tiom btiHieii siie NaV> iiiVd.- iht-. Krvt An Tno : 
culminated in the agreeioent that all report* of eithei 
surface yesseb orairot.d'r in distress, <Ahh ore or inhoid 
for; an area of 15 mile-; a>. a UiirnsriUPi, vinuW hi 
hatidhd bv ihe centraii^ed an sea rot ui rcp'ntmg 
systerii. They, m turn. VkOtdd riiert the .Aruv. and 
woutd iftitiate. activities immediately.. 

Herbert j/ Sciuolr ■■■■assistant vice president of the 
Xc\^ York, Telephone Co., a? tod as liaison for the 
:Bri.l Telephone Co, with Ute atmed M--rvxe\ In dk- 
CtiSSiTtg the t,H. IS,e>. 11 'A.e detetfiiined Jo 

: be neeev;ar\ ; i ! ) What, ivp - of > all should is.'- be, m 
order to iridKao- ■•. eoi, ifiat nature; : i 2'i • .1 svwtn 
ui a=vu''f cb.u tjir fall would he handled : auiomati'- 
iiilh.f oH'xi-t<i tfif m <va molt (oiin the 
minimijbi of delav iti obiairtirn; \'-, a.-ceptance 

the i-ompl'-ti- phi lis for the- "I rlcp>nM,f JtiittfSK 
A\ iniiiii' System evolved rapidly and wfif pu't ifi 
i:der * in the \Y--v $',~,rk:;>tf.>» on a ir;.,i basis So .-Hi-, - 
tiveh did if opf-rate thai H bar bi.vn extended along 
the ejiure. Atlanp'r ■ 

Srtiee the ait sea rescue ninf wa- acting upon all 
. ifji<-i-ts, the; phrase: Jo Ri ,rn. wn\ i hosen as die 
signal Tol deares-. calls. .The telephone company 
trained fheir owre toiitrofkTi and awisted in. training; 
the avr sea f.^euc ■ out rollers by means of lectures and 
ism ni »hi u-nfo-sphi.H--. . . , : ■ ' ': ' .' 

lOMliai.f thai a Mtii-Je de oi oaeht hi witnessed bv 
tnaiis {*■ o-.iT>s, .ap"iatca's <,< e»e oaiued to screen calls 
and a«e> tie iutortn..tiei> eofn-eth and rapidly io 
Order to cs.pedne ■reseuo. The essential features' of 
tit- ss ,(, m , ji- ( t loUow- . ' ' '- ' ' .; - • ■ ., 




1'i.Ufjfl t-v [!•*• public i-oatior.!' Vvt'Jiin .e,;o;istai *iv« .-bout H 
■tul«i msbon bom thr Atiarur and fi*\f (oastlan- 



yb:) Civittaii ■.. witnessrs in this 3M>nt .ire fncOu •••.!•» <; 
.peSftPTi, or: -iicli oilier as in t;.t ji-n'ui 1 oHmn :ms\ 

devise, to rt-pon plane crashes, mh;iv in dllfkuJty-. .'inri otbn 
marine accidents iiivokiuw chin^e: to iih and pfopefty dl*. 
redly t'p bca] poiitc and fire dt p.:j-*nie»ts v or local. Coast - 
Guard »fy'iotiii. S'jC'i distress reports received by trll > pi).o<ir 
opi-'ratcns jirt- iou'ttd i»f local polite .station*-- 

(/)' AtrSnpmenii /Are aiade so that. or State poliCt 

and Hrr $epai 'merits serving the wi>w'iUTiity 'will lake such 
eusbgenc? action :ys. Is possible, and will Hrtmc-cJiatety ifipprt 
hill infonruitron of the distress to the nearest srbefed Air 
■Sea Rescue 0/tiil%vn C'rnw To t'.-u il<i;n>. making these 
reports, the- local tele phon< .ownpao'ics set up system 
whe-reby the person tel< pht)f>>£i£» dutrtss ■uUinuntian will pre- 
cede tb* Air Sea Rescue Opriatieit Cfnttr telephone rAnnbe'r 
by the wards 'Air Sea ResCucC ! he lrse; of 1 , these ' Words 
will m-uM >-\pt ditioij-, handlim* ul distress calls i>y telephone 
Opet'^torj rij-id (hi: ai>loM;itie-pi.«.sumpfif.tn of roll changes -.-by the 
Air Sea SfecAie. Opera fcioti Center, 

(d) The system is kntWyn *s the "Air Sea Rmae Telfe.- 
, phone Reporting Svsrem "' In .setting vcp the v, stem, rii-res 
ssry tnll, £ennht;il trunks f mm the nearest tejepbirae exchange-, 
to tn frets iir the Ayf Sr-{i . fteseoe ' Operatio'! Genter were 
provided. ASR last: Group Op. mo em '"-nren, r«ew*tl 
these fpoits horn snriotindlmi oiesis, but in Ihf est f.t that 



tipnof the faste'i! and. -most effick-nfc.f&ar.ch an'rf « 
The op^rator-sc service is not finished when tj 
distress eaj! is correctly routed: shy t»vim-J te 
b> and oVpedhe any subM-quent catls'tfet imsv I 
esisary.- An excellent exasnpie i* the 'taw oj' ■ 
phottt message ■< ying tti i? Shi so? I t.i, . tpi 
a-fishtpfcr K-hoc.fie-r had been nhk'alb; hsjntc-d i' 
tali d'lH!) i !i;ili.b\;!'.' The operator in an* 1 
railed. the neatest ASR. "'.Control Outer Still : 
insj h\ , she put through a cai) for the- control 
for a weather ivjwt , contacted i he- captain j'n ' 
<«'rtpUoii of his hoat, and then relayed a sysi 
signals Tor the wbooocr\s use that it might in 
ca-dv id«nt»M from the air A f'BV, with j ' 
■aboard, i-nade the- re^ruc-rdp and the h<w w-.ci t 
transferred to a hospital asbw, ••' . 

The lid! IV Jephuur Co deserves a -rtoft >< 
mrndation for the- pari it has played, in ' .ieof 
•search attd rescue s-oirijnardV:fittons v ami' for tfe 
ance in esrah&hhjg ihe ASR- Telephone -Re: 
Systern. An appraisal of she eflf-ctive eoopot.t 
the. telephone (omp^riv is contained in ;i ieite 
Vice Adtri. J-Ierbert F. Lt>ary. I_KSK, lopruw 
maa'defj: Eajicnt jnd Gulf Fronricrs. i(. 
in pari, :e- foiknvse ' ■ ' ' 

''The. interest exhibited by ycAif orgiinutal 



. cere-itiet-iMr ,vtivit\ yv30ititj"d vmilat iiRtallatfaris at remote, 
ASR T mI> t.'riit Operation .Centers, the system was s-ef up 
iif Those piaee5,' 

In addition to the.'?, tnnp^ ^W- prepared shoyinp; 
each town, t its,' and horonnh within 13 nities oi the 

raast whose poUee A ad fire UfpartmenK had agreed lbi , Inany casC!i where Telephone Co eontroile. 
to contribute to the tutx-tv of the y.scctn. These p-ajv itl „, h , lv „ jtitked di , ( „. v , „ lC<Nag( ., arfd fon 
show the area of re>ponsjbi]ify of each operation , thcm tQ Air S ea Rescue Con ho! Ceritcrs is a 
eeritet which rereive--.. these calk, DJid maps wore made 
• available to the local telephone '.-companies' bo that the 
openueirs in the exchange effected' could be irts'iucted 
to the proper 'forward trjg of air iea resuut: calls. 
Posters were j^rovided ,uid disseminated to the it.gen- 



ated. The teleithone distress warning' system 'h . 
by von '.vorking with our Air Sea Rescue Organ 
i.s in daily spc-i din? d^ handhna !-f d'ts-tV---?. 
tors, The- kmusnt use of n\c Telephone Of' 



'Marine Operator* to iransmii distress. «u 
eies in cjt.et.fion within this coastal zone, and vanene. . prompt delivery to Air Sea - Rescue. ConuoW 
either means were used to mde-cit inate ilte pabiii. : been of tre mend-. -u;, hc-!p ' 

An air-scj digress cai! ■ means that every m-pM "As ynu art aware, idrquar* tplr-uh<»np f; 




tton nnKe-s pc-Mii'v- the rapid leolnlka- th< y facihtir-v ha*' been im aluabh . 



R Plotting hoard in operation; Each .litfge tlitlt W\J l *if*r>ttf >jP,f DF iltxtinrt sH the chart, 
■fitter di<tt projftts a totafable gtid an the chart, rHitbthig- fhe ■ iififratat- ra detmnine course 
iut.n.t liein-een an\ 'if: pjiats. 



SCIENTIFIC device which aids materially m 
i uti.ii'ig the mru required to obtain an accurate 
■. rh- -n-ne of a scaich and rrseile emergent 1 * b 
if DR Flotln^ Board in operation at the East- 
ea Frontier Rescue Control Crater in New York 
nt:d .me! developed nndf- ".upcrvision of the Spf- 
itvin-s Division, Office of KtstMvcii urui ioven- 

Unitcd States N.ivv, the board is designed to. be; 
at a Radio' DF Plotting Center for plotting tdas- 

DF radio bearings. ^oonanlosnatieallv, and arriv-" 
I ,1 fix rapidly 3 rid accurately. The face of the 



bearing, -is operated horn the , central control: desk 
An , additional projector,., which projects a rotsv.able 
id on the chart-, enables ■ the operator to determine 
iovme and distance between any two points on the 
chert A sLy-sifstion ti'icei-comrnyos- at.-on *\<r»:n> hv. ' 
.' included,, with a . device' to aid m tjuicklv relaying 
- information to and tnw f h( ..o.fi.-i - -r>v \ desk. , " : 
E< <au-'i of die accuracy ..and ease by winch hearings; 
can be plowed md taahuted. is ;• ;.-eI;eved the use 
of this device nor only resulfv so saving o'nXMder&hie 
time in arriving- at. 4 DF fix, but effects a correspond - : 



•nay be. u«ed to record DF fixes and to keep a ang saving in rrunpo*ve' as- well. 

.1 of running DR. pn.it;, > V ' 'The oyer-.aU size of the char* cabins-: i$ 4 feet f» 

e unit coi.ipnW 3 central ctwitfd desk and the . inches vride, e-Js^f 8 inches, high, arid j°> feet long. 



nj> board. Thf plotting board consists of a 
moil guomonic chart, 4 by 4 feci, mounted 00. 
d transparent backing in, a vertical plane. At a 
m~»- s if approximately 12*4 |«t directly' in back 
je screen, or .chart.- a . group of projectors is 
iM.-d (one for each' DF station on the chart— 
nriui of 12 : bearing projector!; 00 this model) 
OF station projector is capable* of pro jecting . 
' of light }/i ' '.inch wide and 4 feet long on the 
, the end of, which will rotate, about the DF sta- 
in question The color of the projected hm- 



Thr- control tin U if. approxiraately 6 feet vide, 3 feet 
hw.lt, and 2 feef.'b; inches deep. The distance between 
the chart cabinet and the control desk < an. be varied, . 
depending only oh the length of connecting electrical 
cables. The power required ■ is- ) 10 volt*. — 60-cyc!e, 
wuth a maximum of 25 amperes current. 

Device 1-CJ, as this plotting board -is called, was 
designed and constructed fx-infe the full use of the 
direction finder networks; was . jachieytjd.. for rescue pur- 
pbsfeS, -sind before ..these networks developed ;the degree 
of Organisation which would indicate the future scope 
of operations.. U can now be said to be 'no lotige* < 



•ponding to thi ciassincation of the hcatinfc- 
L'feen. 02 vd ■ -idons -.vith the ou-r.ff hwitch.and experimental. in" nature:. Experience has proven that 

■■v.; v ;''- -:-':-,'";:. . '• '-• ' • . ASH *UU£«« 



it. accomplishes - exactly what it. was. iiitesuk-d to ac- 
c-'in>p:i'<h As ^t" r .>•; highh »{vcu h/> d develop- 
ments, several miiioi faults were encountered which 
have dncc been eliminated 

The pr-viiiJiiijf methods ol ptaitmg a >•«, , the results 
of availability of material and the habits of usage asso- . 
cialecl with therm Plotting is largely accomplished by 
string charts whose disadvantages may be- said to out- 
weigh their advantages/ For Instance: 

(o) There is no satisfactory method of separating 
good bearings from poor ones when evaluating by 

'Uqkt with .< -string < hart 

(b) When lifting bearings ft urn one chart to an-', 
rithcr .spare strings am employed and pinned to the 
Chart board. Transferring bearings {com one chart 
to another. uses up valuable time and introduces die 
factor of personal error. 

{{) Pin point fees are not obtainable with present 
DF equipment. Every fix, 'therefore, is qualify 'I. 
In its simplest form,. the ^ualipraiwn is given in mile'; 
radius. Nearly all evaluation centers prcvi.de fixes. 




■Pteitittg by fixing- ehaiii : --i.ht pfnimlint method- the of 
the,\e ehii'! : involves visual inspectftw t>) un ivalaahun officer 




tough fix method, because the ordy tune a fix am 
can actually be circular is when two bearings of equal 
value cross ; >.t right angles ' Such conditions are sel- 

..' dom tncountt'-cd, however, and accuraxe Fixes »..i>». 
tA^ rh;- form o? ellipses. There ar*- '^u'< --.v.* known. 

' methods for determining *h*' true area of a fir,' One 
is by lengthy calculation which requires a high degree 
of training The othci is by means of an .electrical . 
cvaluatot. 

As against these disadvantages the; string .chart sys- 
tem has the advantage of small size which permits 
many such charts to be installed. Abo^ string charts 
may be manipulated very rapidly*. Rosas are paiim- 



takingly computed and tomtrueced on v »n- 
'charts, \ ' \ : ■ ■ 

•• XJse - of .string charts -involves a visual im|ni 
an evaluation officer. He: visually inspect I 
marks the. approximate center of the simmo 
marks, calk this mark the point <?/ fix., esrh 
radius which will encompass most of the xrm^' 
and releases the fix thus obtained. Evaluation: 
receive t nnsiderahle .advance training-— ■■n.a 
ottr- develops an uncanny ability to- .plot' a fix.. 
which, however, art- borne out by Subsequent 
: tnatical review. In important situation*,, rap 
tained fb«s may be mathematically reviewed ii 
eient mii'nber of; trained personnel, are avaibt 
wirie radius fees may be reduced to long range [ 
ellipses which ssniphfy search and rescue proi 
thus Having .time, ' equipment' - and -lives.. H 
qualified personnel not being: u uallv .tvml.*u!t 
are seldom reviewed. It is nor uncommoj 
20 oc more bearings to. acquire a single h*- 
sixmaliy, large numbers of bearing's increase ti 
cutty of solving a fi\ ?r> such fircunvn." 
'.ability to distinguish: good bearings from 'pod 
essential, and die evaluation which is pbtainet: 
oolored ligbt beams of device i CJ t» tr-valuahl 
A, review ai file's is a necessary activity. . ' N< 
unponnniiVM.'. are reviewed lor study purpose, 
prevailing reviewing procedure involves (he >' 
up of miniature charts, by hand. Thus;, it 
vatitagcotis that a better method be cfevi^ri 
cording plot. Use of a photographic iuerh< 
valuable, man -hour?- ■ . 

; It is. pretty well agreed that there ate c 
schools of. thought on. the subject of D/"F eya' : 
While many cvaluaroxs may continue to prei'e' 
string charts, at. feast until they have becon 
■ Highly indoctrinated in *h<- ua ol the plottim 
:|ties of device j-Cj have been ;imp 
onstrated. . The plotting, of good, fair and put 
rings by three colors of fight bf/jsny enables the : 
tor to disregard quickly undesirable bearings 
the final analysis, it has been proven that plot' 
vice 1-CJ <ar> be .photographed, with color c 
ircui'ofi. by ordinary means. 

h is believed that by incorporating sevci: 
. design features— -such as increasing, the area ., . 
to accommodate a larger numher of sta lions - - 1 . 
c'tples embodied hi thk plotting board will 
the maximum in accuracy in the shortest pomh 
and further rediice personnel requirein»'nL-», i 
lariy those in the highly-trained expert cixSfii'i 



From ike iu.tallunon «/ & ,h$l v **U* in a . bo-skyard btfd ' kaih—io a plan f'»r 
tkt Japimrse cwrtnl, ''.overt a lot .■>/ tvgivietjng letriitn). -But, 10 dan the $Q-v?ar 
tits '(Mtkground aj tidmaid ft. Art>Ktrcw)>, inwniat r.f_ ihr Seadrome JuUn Vernt 
■■-.* o bit mere vtswnny but nr. fetl n*v tht slight advantage *ms ma) have 

w wlti l>r. mw than Qfitti by Arm,:>^ns > practical teat^m and fmittietanre. ;. 
nittfohg'f caiefi hrtian in ifS'jB . . 2 <>*iif; /<{ municipal enj'interini' 'n Ohio, 2 < r e<n< 
•Hid and levee buddiug hi Arh<t/t.nt and Eost IflHinano. Then 10 tern 7 ftxu\ Iff thf 
inieteits where his ■iri'thpmeti'- of itrthdriRing machinery pionpmd lhe modern iech> 

\007 he ifent !<• &t Louis in d coutnltin^ #n%in««r 'in aittmnntive development 
tiikis miiiorhrmif : all fhnrsr The'* — i>itpat;fn< <o. his in<d;i<iy in seeni'e the kind of. 
hi w>nt->l — h" butlt one himself, xn his spiff twit* iiniJ >ouj>ht hbn-ulf 1" fly 1^- ... 

i't* j-'flfi; l'j tit* fit st World Wai, Armslrsing bftime assaeia'rtd uiilh the Du. Panis— 
rtimf 'he ee-mlruattofi of their large" guneetinn plant /it HopuvtU . V;< , than tupeicn 

it< '/nE<}Mtticeit apefMiontsnd. Liter, ais»mmg-SMpetPuim WW ''Ml: of the i>mt meckdnicnl 

> ,-./. thr Du h>nt organization. By wAr's end, his man.: mechatdc.%1 e.igi nan ring inm'r 
inspired the creation of Du Font's- rusHy jamtw* ' me.iiutnipal experimental division, and 
■ ng was im>altsii as its chief, 11 was here ihnj he winhewe-d 'he pnncipk thai prorrdstd 
<l '<ecdimnon of art aid jsha ' ■■ thit of anchoring airfields in tin oee un (is tetay-s'ctttom 
:n it unit an phi n. ■ . . ■ , ' - 

.fitii' id< ti>Hne--tXv»i v.dlh t>k PoM in 0)36' iu denote all his limn u- Ihe sc&d'otit 
hf ot/tnuL-cd 1 he XcttdrvMs. ttHrnli Co. ■ - ; ' '■''^■£ : '^:' , J^-^'>/- - '- 

-■ {t«Jii »«-4- d*iad*< wer* ygqti rif ttiui anA duappointmenl. ^V^.VtsW* am ted il would 
> 'i. 1 ee,t t! 'i\H.-id withi >)W7if\ )ti — noth*«g u.tn ilant tit/nn' 1 

ihe PntUit Works AAruifihtrai-a.n bttnme. intfrmtfd ; r>*rt<sprp*r.t -t'tftaf <i jwn! 
' over ihi to-unlr^ thf.n . .• ;. tkt Japanese amhauadoi ivlofmed u. He 1} < r^ent 
ike p>fjitl «?.fr« u«4*rfok : *a tn-esteWth'J.hW tt&st airfields In 'hi fVrt«i-'. His tfiVfrn- 
fluid eon n <ier ii an. unfriendly *£7 A \harf ttme later, PWA wJhdrr: 1 " ttl iibpfoml, 
mevef, a year Ufttt President Hitas-tek intnled Armstrong lit pfgiepi hi- case btfet* 
cineinitl r.optmi(t€«. Airplane- fiMinnf-tctureis mgugd'-'ljkot nxw hft> c-f ph't' wauW 
•tfvlels iki' necrl tor <e\id'r et£\. and the' pt&itcl .t^j a<>Ji>. shtlvetf. 

B atl'dek ofi prarl Masbm f-etiived ihi if-ddrciitti trim <fcnttiij>&ti'il4 ; 4 iv-'ft* '.».> i s-f ~tn thf- 
'.he Alt Tumspoti C(">i'n>jn$. tequt.ii'd the Cm pi t>? £«gtint**$-H e,oiulv-:> 4; rxiiu'tw-i 
I its- pQSiibdities.. "ihtdf >t,vr,rt mas faumahle .':':■. and n,:i>: Pithov(;h <he ounr has 
Al'C has git»s?! (>%■.•> %fe«n U?hJ to r.oysltv'ti a. (u'J-Jtzt 4>!:n'*> scaiori t>f >hf sead/aw?. 
irre as ~<i mutt'.tvde »>/ prarritgi possibilities inherent s» Arr>,strrtn^> vertical filiation 
r~--ntij.it avlfiTjriuii : ii^ti;;,: : ; . ■ 

(.' is Edti'iO d ft. .innH'OAf* '■own story and w* ~pp"e:i<>!. lh>, apport t ,mt} Us fr~ltuh 
,■ it:tcrm,nioi, <•] BaUtib ..<".. <)■>'- til. 




cjsrj.it pittt.. of. a • Sfm-fvfH Keairf^f- \d.r life ■■ Atlantic rout*. 



ThlE ending of tin: year, 1945 saw the i us. refill 
completion, of .Mi0wmc. model test 'experiment 

at the plant rA th<? Shipbuilding £ LV> Dod 

Co. at Chf.;iv,r, Pa. These experiments represented 
the r lilmi'uifion of 20 years «! development' work 

The- seadrome model test program was authorised 
by die Engineer Board of the War 'Department and 
■carried em under the .supen 'ision. of the Chief psf 
Engineers, United States Army, at the request of tht 
Arrny Air F< nee-,. Air Transport. Gotmnand. . 

Tlit purpOM of fht test was m develop th>> p»r-' 
lormanrc and stress experienced by- seadron.r model;, 
in waves, on a " quantitative basis and provide, fo'ij.d.t- 
mental mfomuition t.o 'estahli.sh the feavbibn of ,ir,d 
the design teqjir'-ment' in .i f<H-i/f seadrome,: . 
The. origin Ti ( ..nri-ption of die ■ 1-.-4Jf1.nv made 
'; back in I'-'SIU was arrived .at by induction, .after '.set- 
ting up d i-on-jition nh;.:h m old liavt ii U met 
■ by: an a»;< h<n ed i iouti ng . .! irpnrt oa ,the hi &!» -,<■ is fol- 
lowed . by the-' theoretical; tdmrseteristics that >neh ,a 
Stni.-tuit wo'dd reqe.h-e. ' Then- h»tuts determined ; 
the nature of the experimental program rccno/ed to 
avet-rtain the f> asibdity of the plan. 

It was not until J 926 that Opportunity occurred to 
begin an experimental .program and it required 6 
years: to obtain sufficient experimental data to pcrrnii 
the design of a '..practical structure. which ,vouid effi- 
ru-ndv serve if. 



' In 1944 the Ait Tiaiemorr Command bi'Lanii 
nnsfh interested m the possibility of the use 
dn.>j.;e". part i.f ihe war edori A broad stu 
the Mibjert, m tmns 0! Piodetd flight requirement' 
made by the Air Transport Command and the 
. drosee ni.eresie Fiom this study .it became .ipp 
that, because ct the wr and weight of the huge j 
to be used over the seadoome .route romcmp 
ljV'tf" MHH.IUO-, would h«u\ to be Uifiteruliy 
than aey hemtoSore planned- -at least h.OOO I. 
length. "\i'l feet in width a? the airport end. an' 
n t in Width on mi fending strip, and with a 
displacement' on the <;.rder uf 375.000 tons, des 
to» the hmdnig and tafce~off of 7 i -ton planes si. 
the Douglas C -74, uhkh has a total; loading of 
J30,ii00 pounds. . : .. 
' To [imrrn a sound 'engme.owtig approach to p 
sign, of such a tremendous lioedng structure, n 
lively new technique, the utiliza'tton- 'of SiT 'i <•! 
. strain gages-op. model seadromes was used, so arc, 
. as to peirnit the accoi ate ' n iea suretnen t - of stress 
undergoing tests it. wave-.. 

The principle of operation of SR--4 electric -.. 
gages m that a wire changes m both length and 
section when stressed enhei h tension or .eonqm 
thereby changing its rpsi-itanre. The ptee e< 
tit a -grid' of fine, alk v v.m. ;i 
.the erids of which anr smited to -two . heavier t 
lead wires and cemented on .* thin paper bas 



le weighing about as much as a postage stamp. 

gages are cemented to the surface where the 
s is to be measured. As the surface to which the 

is applied undergoes a change in stress, the alloy 
grid also undergoes a corresponding strain change 
therefore there is a change in resistance to the 
ige of an electric current. The relation of the 
ige in resistance in ohms per ohm to the change 
rain in inches per inch gives the gage factor, as 
■rated by the manufacturer. 
> the resistance change in any circumstance is 
ssarily small, electronic equipment is used to am- 

it so that it can be recorded by suitable means 
h, in the seadrome experiments, was by means of 
ectric oscillograph which recorded the strain vari- 
is on photosensitive paper, giving a permanent 
ltaneous record from eight different gage stations 
i which the frequency and magnitude of the stresses 
rded can be calculated. For stress measurements 
ie submerged part of the seadrome model, a prac- 

method of waterproofing was developed which 
ritted the gages to function even if kept under 
r for considerable periods. 

» a result of these model test experiments, ample 
neering data are now available to design and con- 
:t seadromes, both large and small, with every 
•ance that they will successfully withstand all the 
;s of wind and waves they may encounter while 
:ed on the high seas. 

» stated previously, the experimental tests were 
ed out at the plant of the Sun Shipbuilding & 
Dock Co., at Chester, Pa. One of the wet basins 
b. 4 yard was modified by installing a bulkhead 
, making a 24-foot wide channel, 200 feet long 
over 20 feet deep at low tide. Wave-making 
tratus was constructed at the inshore end by means 
hich waves of various heights and lengths could be 
ted at will. 

odel structures which were assembled in lengths 
om 6 feet to 72 feet, to a scale of y 25 of full size, 
equivalent to a prototype length of from 150 
to 1,800 feet. In addition, numerous drag tests 

made on single row assemblies equivalent to a 
5type length of 2,550 and 4,000 feet. Both 
5 and drag models were tested in a wide range of 
: heights and lengths, both longer and shorter than 
Drototype wave of 35 feet high by 520 feet long, 
idered the largest that would be encountered at 
ontemplated seadrome location. 

a result of the data derived from thousands of 
s records and their quantitative reduction, a 



generalized stress envelope has developed. From this 
data, the approximate order of stresses induced in 
seadrome structural members, when exposed to the 
forces of ocean waves of such height and length as 
would be encountered by the prototype seadrome 
when anchored in the open ocean at the tentative 
site selected, has been determined. 

As had been anticipated by the results obtained by 
some preliminary experiments on a y 96 scale seadrome 
model by the Beach Erosion Board of the United 
States Engineers Corps, it was found that the prin- 
cipal stresses produced by waves in seadrome struc- 
tures occurred in the horizontal struts forming the 
lower chord of the longitudinal truss system, a typical 
feature of the seadrome design. While these stresses 
are of considerable magnitude, they are within rea- 
sonable design limits and do not create any imprac- 
tical technical problem. 

From the viewpoint of stability and stress, the per- 
formance of a seadrome structure is largely controlled 
by the structural characteristics of the buoyancy units. 
The results obtained by the experimental test program 
largely confirm the previously held conclusion, de- 
rived from earlier development work, that by a suit- 
able arrangement and dimensional relationship of 
the elements of a buoyancy unit, wave motion such 
as might be encountered in the open sea would have 
little effect in changing the buoyancy of such a unit, 
although there would be a considerable change in dis- 
placement under this condition. Due to this char- 
acteristic, vertical forces which would tend to produce 
rolling, pitching, and heaving motions in the struc- 
ture, with all their accompanying stresses, are reduced 
to a very low order. 

It is therefore definitely stated that longitudinal and 
transverse oscillation, normally described as pitch and 
roll in referring to the performance of ships, is con- 
sidered negligible in all seadrome lengths that would 
be practical for ocean airport purposes. 

To hold a seadrome on station against the drifting 
forces of wind, waves, and ocean currents, anchoring 
gear or power, or both, must be provided. Drag 
tests were made on the various model assemblies to 
determine their drift resistance in waves. It was 
found that in the prototype equivalent of 35 feet high 
and 520 feet long, the drag resistance in waves was 
of a relatively small order requiring neither excessive 
strength in the anchorage gear or in power thrust to 
maintain the prototype seadrome in its desired location 
in waves of this height and length or those of greater 
length. However, drag measurements, resulting from 
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model tests in waves shorter and higher than those 
equivalent to the prototype wave (35 feet high and 
520 feet long, and applicable to the proposed test 
location), were in many instances considerably in 
excess of those obtained from tests in the equivalent 
of prototype waves. 

In estimating the capacity of the anchorage gear 
required to maintain the seadrome on station against 
the drifting force of current, wind, and waves, it has 
been assumed that, as a precautionary measure, suffi- 
cient reserve power should be provided on the sea- 
drome to hold it on station — except under the most 
adverse weather conditions and on the further as- 
sumption that during such weather conditions the sea- 
drome might be purposely disconnected from the 
anchorage gear. 

That as a result of these tests it is now possible to 
build and operate floating airports on over ocean air- 
way routes will be readily admitted by many, that 
there is any economic or practical reason for doing so 
will be questioned by some, mostly those persons not 
factually informed about airplane payload carrying 
capacity in terms of flight distance without refueling. 
This seems to be the place to discuss this question. 

It is a matter of statistical record that at the out- 
break of the war the transcontinental civil air lines of 
the United States led the world in efficiency, speed, 
safety, and volume of traffic. It is not universally 
recognized that this superior position of air transport 
was inherently possible solely because such services 
were operated with relatively short flight distances be- 
tween refueling stops, which rarely exceeded 750 
miles, the approximate flight distance between New 
York and Chicago. 

It is an old axiom of transportation economics that 
service rates must be in line with what the traffic 
will bear. Transcontinental air tariffs now in effect 
(about 5 cents per passenger-mile) are not considered 
burdensome by the traveling public, yet are suffi- 
ciently high to permit profitable nonsubsidy operation 
of our air carriers. 

Conversely, in the postwar extension of air trans- 
port facilities to intercontinental routes such as over 
the North Atlantic and the Pacific, the public will ex- 
pect rates on a parity with those found to be eco- 
nomically satisfactory over continental routes. Rates 
of this order will be necessary to attract the volume 
of traffic required to make such an operation finan- 
cially sound. To make these rates possible, as will 
be shown later, the flight distances, without refueling, 
on ocean air routes, should be approximately the 



same as those over continental routes. Any 
procedure involves Government subsidies whi 
the approaching postwar era of high taxation, 
be a precarious basis on which to develop £ 
industry. The only alternative would be 
higher rates of service, necessary to make the v< 
self-supporting — with the result that the cl 
would be so high that they would so restrict < 
tions that, for all practical purposes, the res 
transportation benefits to commerce and indu 
the real reason for justifying the development, 
be unimportant. 

As a means of economic transport, the an 
must compete with other forms of transport ove 
and water such as the railway, the steamshi] 
auto-bus, and the truck. In the end, success or i 
of air transport will result in direct proportion 
accruing benefits rendered and their cost in re 
to competing services. 

As long as engines requiring hydrocarbon fui 
used to sustain and propel airplanes, the fue 
which must be carried for a flight distance of 
miles will be substantially four times as great a 
required for a flight of 900 miles. Common 
would indicate that the major portion of th 
required for the difference of 2,700 miles of 
could be made profitable useful load if thre 
dromes were stationed in the North Atlantic, di 
the route into four flights of approximately 90C 
each. There can be no argument against tl 
of seadromes but their capital cost and, as th 
be made available on the North Atlantic to air 
port companies at a nominal charge against p 
carried, a small part of the increased income i 
by their use, it would seem that this argument is 
tively answered. Seadrome toll charges will 
but a small increase in the cost of airplane ope 
and are offset many times by the greater incon 
to the considerable increase in payload when 
pared with that carried in nonstop operation. 

It seems incredible that the aeronautical eng 
and airway executives of the United States and 
countries, striving to develop long range airplai 
North Atlantic airways, are so reluctant to acl 
edge the fundamental basic and definite limil 
to economic nonstop airplane airway operation 
signers are devoting all the facilities of scienc 
research to improvements, the very nature of i 
if successful in total, cannot increase the averag 
formance of their ultimate designs more th; 
percent. They fail to appreciate the fact that 1 
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.seadromes, on :? s uch ocean routes, .the '.pay load 
ii" fcK-s'f deigns, operating over ' the seadrome 
, will cwcd bv several hundred percent ecu. 
aliy speaking, the load which might be attained 
i? usv thi- ii»iiu route ..without intermediate 
ing Oas.es. .i '- : '-'^:':': ; ■->'.■■;■■.. o '■ ?:'-vv'?. ■'■- 

On.-, jj<iNtv,ai period much is expected of air 
•on. .' Vision* rr-i.niJ list'- world carriers . are 

indulged; m— tew persons appreciating The; / 
iur .every ton of au cargo carried over the 
ute.% sofm;whero m the rvac kermmd tnukv, rjjl- 
.atiid. ships irua normally transpwt from 2. So 3 
•f fuck oily and supplies to. keep, the airplanes 

w ■' ' UC/oio /,.';-■; '-"-v,- y.S'oi. ..vo .■ ■>'■>. 
• question, : *Wliy are seadromes structures rHa- 

stable when freely It'oating among u .o.o> j " has- 

>iten .jjkt'd Some of the answers are giv-cii here, "•. 

h ihcoiv and ' practical expcrm.ient support the. 

claim made for die- seadrome structure designed 
rport; purposes at aa- -that it will , neither \ol'<. 
i hit heave when subjected to the largest ocean 
, nor will it br strewed unduly by theinl Such 
<■• contrary to the wuaf experience with brdi- 
loaung structures. such as ships, so that those un- 
inted with the fundamental ' principles ' iocor- 
! d in the seadrome design are prone to he sdoepu- 

regard to the practicability of their -.serving, as 
ts. in die open ocean.. Such critic;, frequently : 
alti that the first Atlantic gale encountered would ■ 

demonstrate the tremendous destructive power 
an v\av-i" and rcdua the seadrome to a twisted! 
u* steel wreckage which, if it did -not -sink, would 
e only, as .1 men.uv to navigation. These 
>m are founded on ignorance of .the natural laws 
n'mg the formation,; propagation, and destn.ieS.ive . 
of ocean w.ave$. Even amont? intelligent persons 
hnical training there .is a lack of basic knowledge 
- important subject. Without at least' some . 
ntary knowledge it is difficult to understand why" 
Ironic is practically motionless when exposed to 

ocean wave 1 ' .which frequently- endanger and ; 
ionalh- umrk even the largest ships. 
■ deartic five eft e-;t of ocean waves on shores and' : 
fs. harbortr and dochr.. is common knowledge 
mi.:. howTveiy generally .reeogmized that dte tre^ 
on? dynamic energy contained in ocean waves 
uly It*- lelenscd Ia interff-rf'r.i-c with thcif normal '. 
nights -of -propagation, Tl there % no inierfer- 

i'is tin u ['Dili' <n f.< - nergi -c rcl' iscu to 1 xci 
aiuUivi vH<-xi* U i> a weil.knov.jj fact among ., . 
i .-mgUieers "and trior -sie^ged in designing .-aid 



building eoasi. piote< tio.- voaiU that af relatively shal- 
low ■ '< d uch* ap;-'ri 1 in :'r-et b.i >w low 
wafer surrounding our eo:wis, vyUvt motion is so slight . 
.that no dertruedon of eoa-.twl- pr.-«tc«.t|on w«?rks is ex- ' 
■ I. r n,o-"ci at tha< <U pih 

Ssadrcanes are: -to ' ho located In the open ocean, 
therefotf destructive wave aeston - expedettced close 
if. shore, due to. the shoaling of the sea, 1-, m no way 
a mcKuK of that encountered 'in -the deep oec:m. 
Vyiiile our shores, during 5tonus. frerjUendy demon- ' 
••trsw this tact, lew persons icahze ih.tr among the 
greatest wavVs of l^c ocean their energy ego only he 
rcJeased by interference- or resistance. Maritime- rco 
• _■ impb eonhnn this statement \n aauai e\prn- 
ence is typical'. A modern tanker which hi. ordinary 
v .-.-J hi r .tcjiiv at Yl knots with a thrust of 30 tcin* — 
In fica^'y wcaihet, against waves ;0 to jO f'-er lngh : 
was forced to reduce speed to 7 x /z kno's- -and merr;wt 
thrust to -60 -tons, six times- the thiust neeessAcy for 
.tins reduced speed, m j.uduiary weBthex By turning- 
yosucd mid proceeding uhh the -e.-, norm;.} speed 
Was attained at normal thiuM. The explanation, is 
o'mi..ti A^:un-< the <-ea *h» ship was ioreth-ring with 
n'li' fsji, -,.;!' a..ine ttemendous tnorgy which was 
<-\jicnd( <! on the ship structure Going 'vith the sea, 
comparabvejy lictle mretfctcncc in' was'e- mOdoii was . 
often d with 00 -relcj .s a* • ■■ 1 - • . 
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IB-ffwi hy 6-iaoi nwtici .j««wijv, t tiuwtd(nt to 450-fciot bv 
!.'>0.p„u '-.w^m* A\iff ■ !/J.;«i7 : un^i with recatdwj) in- 
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!u hie .open ocean, wave.-, ate nl two type-. lho--e 
produced by iJdat at uon and those generated by the 
wind, Tidal wavei, oi -o-c. dlvd waves oi translation, 
are usually of great length, us uujrh as several hurt-, 
dred mites, Aod /mail height, .rarely exceeding 2. feet' 
in the -.North ^Atlantic, Such, wave? have no record^ 



Tfitre are several m;uhernatieaf theories ,rega 
the motions of the water partkles. "whoc move 
bnng aboin wave motion ; The hocjhoidal tht'-f 
amplified, by Airy, is currently accepted t>s more i 
'^presenting' the physical l,»wv i nv, i urns? their U 
tinn and tran.MtiiFsion Than any oihrt Wni-tti 
able effect in the -.ocean itself but on the shore their. , ... tjbw theory i - true in .even- dtiad. no one can 



> 'fed- are. high!} destructive. Wind waves, produced 
directly by wind blowing over the surface -of th< <ea 
in the deep ocean, are waves of undalatinn - -th$it is, 
ih« foun "i ih< v> s- u .,.<;> ut-»<*u in ih' dj< ■■■ tum of 
rue generating wind with a velocity of 38 rhiks per 
hour iti a 'i! )- foot w nve, but there is 'but slight fotward 
progressive movement of th>- water. grivndiy move*: 
up and down in a yertkai plane; at maiively low ve- 
locks, , less' than '■( miles. per hour even in large waver, 
a speed's© low ms to ho incapable of appreciable yei-tkaf 
impart f(w upon strik.'rte an .object, 

There are two tooev riot ratine in the t >rm mon 
ei wind waves; one horizontal, due to die winch. and 
the other vertical! due to the, force of gravity, .These 

place . W'i.thin,- 




oon the statement that tremt nJou-s rnert'v is r<-> 
per mile oi 40- font wave to raise; in Tf.'W 
nillhojiK of ton-, Of wate; well abMr -S..-J level.. 
thV; constant pull of gravity. To perlntm, dm 
irrespective .of what die <.orrei ' .theory Je.ay b< 
mittejly require", --m\u> r eoocerprnhon i 

"later particles of the wave trough vvh'-re tin- m 
movement staits than that of the crest, bet am 
for; e lifting the wafer to the crest is imparted 

. kosn thf energy of the trough, After these : 
have "balanced in the com. the force of gravity ch 
the mas* movement bora up to down. 

U inflows, as a fund.u'm mal of ocean wa •. c« 

/propagated- without material interference, tha 
noiiual h^droitatic pn'vamvs tesidtrng from dt 



hc.vh of *till ivatcr are no longer troe and as \l 
sultant of the internal dynamic pactions amnn 
depth of the water is so great that .there- is no inter- .: wave particles,. pressures at thi same depth in dill 
forenCedue to the proximitv ofthebotioui parts of a m'av will, m view of d\o 'trreat ••ijen' 
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: basin. Waves the equivalent of SO, f*tt hit>k on full-size je< 



d, vary considerably. In large waves this equiva- 
ressure change may exceed 20 percent of normal, 
iucing a novel concept in naval engineering; 
of a possible variation in displacement with- 
>f necessity, a variation in buoyancy, a decrease 
placement being compensated for by an increase 
drostatic pressure combining to maintain buoy- 
constant. 

is logic statement is amply supported by many 
iments with seadrome models. It is apparent 
eryone that ships which roll, pitch, and heave 

among large waves, are not constructed so that 
tions in displacement compensate to maintain 
incy constant. The extensive movements of 
in storm waves cause many of them to founder, 

is necessary as a practical basic principle of 
1 of all ships because of the inherently high 
on of their centers of gravity, with reference to 
centers of buoyancy, to make their stability de- 
:nt on a considerable movement of the center of 
incy. Relative movements of the center of buoy- 
in relation to the center of gravity operate to 
ice all the motions so long associated with ships 
g waves. 

mmercial requirements, to a large degree, have 
the size and shape of ships. The proportions so 
:d at, relatively great as compared with the di- 
ons of ocean waves, obviously offer some ob- 
ion to their propagation, especially if they are 

driven against the waves. Disruption of the 
• motions constituting waves releases energy which 
rce must be expended on the object offering the 
ince. Thus, the movement and stress experi- 
I by ships is a direct result of variations in buoy- 
coupled with size sufficient to break up wave 
>n. Keeping in mind the fundamentals of wave 
>n and their effect on ships, a simple analysis 
mines the elements of a buoyant structure which 
loat among the largest waves without motion or 

from them and also function as an airport at 
nder all conditions of wind and weather. 

HIOME CONSTRUCTION 

e prime requisite of a floating airport is a sta- 
ry and level landing deck in dimension and area 
ient for the safe and efficient use of aircraft types 
:ed to air transport over certain routes. The 
i required for such a floating structure definitely 
lates a conventional hull support, if other charac- 
ics did not. To be relatively motionless, the 
incy units supporting the landing deck must not 



vary greatly in buoyancy with passing waves irrespec- 
tive of what changes in displacement they may have. 
Their relative size and spacing from each other must 
be such that they do not interfere with the normal pro- 
gression of ocean waves through them, and finally, 
there being but little change in the center of buoyancy 
compared with a ship, stability is insured by locating 
the center of gravity below the center of buoyancy so 
that all angles of inclination brought about by wind, 
changes in loading, and other causes, a righting couple 
ample for the purpose is assured as a function of the 
total weight of the structure in terms of the difference 
between the centers of buoyancy and gravity. 

The seadrome is designed to be assembled in three 
sections of all steel construction with the deck about 
100 feet above the level of the sea. It is supported by 
134 buoyancy tanks connected to the deck by means of 
streamlined steel columns, the whole forming a deep 
truss composed of tubular struts and steel cable ties 
encased in iron pipes. The buoyancy tanks are ar- 
ranged symmetrically in rows. The longitudinal and 
transverse spacing of the buoyancy tanks is 150 feet. 
Below the buoyancy tanks, the lower columns extend 
about 70 feet to support the ballast tanks which con- 
tain sufficient ballast to bring the center of gravity of 
the structure below the center of buoyancy. 

All exposed parts of the seadrome in the region of 
the water line and above it are of streamlined shape 
to reduce wind resistance to the minimum. The sys- 
tem of the lower columns, circular in cross-section so 
as to be unidirectional in water currents, is made amply 
strong in order to avoid the need of struts and ties 
which would greatly increase the water-current resist- 
ance and introduce considerable complication in erec- 
tion and maintenance. 

The deep-sea draft of the seadrome may be varied 
but normally would be about 175 feet when on station 
duty. Such a great draft obviously precludes erection 
close to shore. Therefore, in order to make this opera- 
tion possible in shallow water, with a draft of approxi- 
mately 28 feet, the ballast tank columns are designed 
to telescope into the streamlined upper columns con- 
necting the buoyancy tanks with the deck. 

In general, the deck system was designed by struc- 
tural steel and bridge engineers, in accordance with 
specifications of the American Institute of Steel Con- 
struction. The buoyancy system, designed by naval 
architects and shipbuilders, is in accordance with the 
requirements of the American Bureau of Shipping and 
Lloyd's of London. Soft steel is the principal con- 
struction material and joints are welded. 
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-72-ftio) bv ' J /i"V aistmkly -Tutv rows «f buoyancy units each — equivalent -ti> .« 
tH>')lt-f'ii,t Unglk hi tult-'t.-r seadrome-- with bailast columns extended, ready to lift 
;.-!(••> it tuna basin ■ -'y .v.. x ,■ r 



-.thlc «f svhttioif U .b a.. 
wr of reconi that ihf i, 
owket ShoaU light 
•moored in the open , or<v* 
water \W feet derp. 60 r 
southeast of. Martin's. \ 
vatd, <m the coast M j\j 
efrusetts,, has. Jrcquently or 
-.adrift ffoin Her .Hrfbon^e 
ing storms. Aneh.t»rage..\ -j 
sliip.fi* large as. i .scadron 
hsc open net an, i^xpoM-iJ 
North Atlantic gale, wool 
impracticable, j'jf nor . in. 
ssWe; The rolling,. pitrJ 
and having motions tit • 
exposed io storms and wav 
. *ea are so great that it 

lievod the restraining inAucnci. of mooring gear if 
such tooditiap Would result in rupturing fuh.. t 
-.hip or the anchoracr- sv-u-oi 

it is apparent that the cha f ..obstacle -in 
way of anihortna ship* under itfirni conditions 
in their movements, produced . hy wind and w, 




. . . Decks cuid bulklu-ads divide dv~ buoyancy tanks and 
upper connecting luiwitib 'into 15 watertight compart- 
ments. For the- whole structure,, a total of over 2,00u 
suhdiviMMn;,, aic sufficient from a safety point of \'kw 
to insuiv adequate buoyancy under, all ' condition? 
sea. Provision fe made to «k ownpressed air to clear 
any compartment of water should it be necessary. The fn working, out the original conception of the- 
air system i.s also used t« change water bafla&r dasiribn- drorw iiiuiiure, it wa.i considered ot fundam. 
tion to main tain the desired water liru displacement impotence horn a mooring, point of view, -j> <v. _ 
and. trim, 
tens nee 
arc used 

To serve adcquatelv the air services c^wating over; 
the seadrome.- iVMem it .is believed essentia! that the 
structUiCf. bo maintained at their respective staf ion 
on the ocean route at ail times by a permajieint artcho't 
age system reaching to the bottom of the ocean. The 
wtH .dt'.-rn*j.tive to tlsis arrangement would be. the use 
of power to perforin the same service 'Thi'- alternative 
. might he a wise procedure during the expa&neatai 
period ft h planned to provide sufficient power 1 on 
each, seadrome for this purpose- for innergtmcv use 
A> j rc^uhu condition of operation it would i'lejeasr 
the operating com. unduly 

•The. mooring "deigned lor the .wdrome-. attaclcts 
to' the forward end of, the sti uctuics that they are 
free at all Hints . to swing into the wind., an essential 
condition tor the safe Sanding and fate-off plant*. 
Totf,<> - m imed with Ui«' ditth '.if! jf\,w<<i < ! 



in anchoring Sighhhip? of less than i.OOO ton* dis- 
placement in exposed positions in relatively shallow 
water, the problem of anchoring a 3 75,000-tdn struc- 
ture' in the deep waters of the ocean app'-afAaropos- 





rant, as is a ship, it should neither roll, pitch, nor 
re except in a minor degree, when exposed to the 
force of wind and waves associated with North 
ntic gales or the storms of the Pacific, 
he total force required to hold the seadrome on 
on is made up of wind, wave, and current resist- 
!. As a tentative proposal the anchoring gear is 
med for a horizontal force of 500 tons. This 
Id be adequate 90 percent of the time. For ex- 
ional conditions and to provide maneuverability 
impensate for rapid change in wind direction, elec- 
lly driven propulsion units will be provided total- 
10,000 horsepower capable of delivering a thrust 
,000 tons, giving a total anchoring force of 1,500 
Provision has been made, should emergency re- 
e it, to disconnect the connecting cable from the 
lorage buoy and maintain the seadrome on station 
leans of its propulsive equipment. 
l the great depths of from 1 to 2 miles, in which 
ay be necessary to anchor seadromes on ocean air 
es, it would be physically impossible to use link 
n such as is ordinarily used in anchoring ships, 
very best forged steel alloy chains now available 
Id break from their own weight before they would 
h the bottom of the ocean at the relatively shallow 
h of 13,000 feet. Suspension-bridge type steel 
is, on the contrary, have ample strength to reach 
2oretical depth of 60,000 feet, or considerably be- 
I the distance to the bottom of the deepest ocean, 
ich a cable, however, were allowed to come in 
act with the ocyan bottom, it would not only wear 

rapidly, but would quickly foul itself and kink 
y, becoming very short-lived if used in this way in 
service. For these reasons, the seadrome anchor- 
cables will be slightly shorter than the vertical 
nee from the surface to the bottom of the ocean 
will connect at their lower ends with forged alloy 

chains which, in turn, will connect with the 
ior. It is apparent that by this arrangement the 
lal wear and tear incident to the movement over 
top of the anchor and the bottom of the ocean 
be taken by the anchor chains, and that the stress 
i the seadrome will be transmitted to the anchor 
is by the anchor cables, which will always be 
;ing in an approximately vertical position, under 
tension of their own weight, and the additional 
on produced by wind and current forces acting 
he seadrome and transmitted through the cable 
chain system of the mooring gear to the anchor. 

therefore obvious that the anchor cables will 



not be subject to any wear whatsoever and should, 
if reasonably protected from corrosion, last many years. 

The anchor chains, which will be relatively short, 
are made extra strong in order to provide for the 
maximum wear to be anticipated over a period of 
from 20 to 30 years. A general arrangement of the 
anchor system and the method of putting it in place, 
as worked out for the service seadrome of 375,000 tons 
displacement, is shown in figure 3. 

The anchor is a new type, made of steel, designed 
especially for service in the deep waters of the ocean, 
where the ocean bed is a level plain of wide expanse 
and usually composed of red or blue clay overlaid with 
from 1 to 3 feet of globigerina ooze. 

Practically all ship anchors depend upon penetra- 
tion of the sea bottom for their holding power; their 
effectiveness, therefore, is directly determined by the 
character of the bottom — for instance, in soft mud 
most anchors are entirely useless. Another inherent 
fault in anchors of the penetration type is the impos- 
sibility of predetermining their holding power under 
actual anchoring conditions. It frequently happens 
that mariners and their ships are driven ashore in 
storms despite the use of all available anchors. 

It is a well known law of mechanics that the sliding 
of one body over another is resisted to a greater or 
lesser degree by an inherent quality of matter com- 
monly called friction. The weight of the mass being 
steadily moved over another body is, to a consider- 
able degree, a measure of the resistance encountered. 
It is this fundamental property of matter which has 
been utilized in designing a safe and reliable seadrome 
anchor, which might be termed a weight-friction 
anchor to differentiate it from the more common 
penetration type of anchor. 

If the maximum tension that an anchorage cable 
or chain will be subjected to when functioning as part 
of a seadrome anchorage system is known, as well as 
the coefficient of friction between the surface of the 
anchor in contact with the ocean bottom, then the 
weight of the anchor necessary to withstand the sliding 
force, due to the cable tension, can be easily deter- 
mined. This data, in conjunction with a due allow- 
ance for a suitable factor of safety, will give, by simple 
calculation, the principal dimensions of the anchor. 

In anchoring a large floating structure such as a sea- 
drome, in which the tension of the anchor cables may 
reach several hundred tons, the weight of a friction- 
type anchor might, of necessity, be considerably more 
than 1,000 tons, a weight difficult to handle by the 
means ordinarily available. 
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For this reason it is preferable, in such heavy an- 
chors, to construct them with a flotation chamber and 
to so design them that they can be built on a shipway, 
launched, and then towed to their respective anchor- 
ages. Such anchors can be sunk to the ocean bed at 
selected locations by flooding the buoyancy chambers 
with the opening of suitable sea cocks. 

While the under surface of the weight-friction an- 
chor, in contact with the bed of the ocean, is designed 
with a substantially flat surface, the upper surface is 
of a spherical shape so that the anchor chains cannot 
be fouled or caught by it. The exit for the chains 
through the terminal housing and over the top of the 
anchor is so designed as to give a fair lead to the chains 
under all conditions of operation. 

The under surface of the anchor, in contact with 
the ocean bed, is flat for two basic reasons. First, 
to reduce the landing shock when the anchor comes 
to rest on the ocean bed after being flooded and 
allowed to sink. The desired speed of fall is regu- 
lated by the number and disposition of the radial 
ports provided around the rim of the anchor and the 
number and size of the water brakes used. However, 
at the speed of sinking required to keep the attached 
cable system under control, the landing shock result- 
ing from contact with the ocean bed, if not additionally 
controlled, might possibly rupture the anchor struc- 
ture. By providing a large flat area, such as that 
shown as the bottom of the buoyancy chamber, the 
landing shock will be reduced to about 15 percent 
of the anchor weight, because, before the anchor can 
reach the bottom, the water must be displaced at high 
velocity in a horizontal direction during the last few 
feet of anchor travel. This, in effect, permits the 
anchor to come to rest with practically no shock. 
Second, to provide a large contact area which, by 
sinking into the ooze of the ocean floor, will sub- 
stantially make the anchor part of the ocean bed, sub- 
ject to the pressure of the overlying water, thus in- 
creasing its friction and resistance to movement. 

At the anchorage planned, the large 1,500- ton an- 
chors contemplated would each be subject to approxi- 
mately 400,000 tons of water pressing the anchor 
structure to the ocean bottom, making it immovable 
insofar as any force it could be subjected to through 
the medium of the anchorage cables is concerned. 

The upper end of the anchorage cables connects 
with the anchorage buoy, the latter being of the spar 
buoy type, of sufficient draft so as to function as a sea- 
drome unit in order that under service conditions it 
will have but slight roll or pitch. The great weight 



of the cable system suspended from the buoy \ 
a large measure, prevent it from heaving. 

A connecting cable is attached to the and 
buoy, connecting it with the seadrome. Provi 
made to retract the connecting cable on the sea 
in order to bring the anchorage buoy up agaii 
seadrome at such times as the tension on the co 
ing cable becomes less than a predetermined 
ranging from 10,000 to 20,000 pounds. Witho 
arrangement the seadrome might, under some w 
and current conditions, drift upon the anchorag 
or foul the connecting cable. The anchorage 
are connected to a steel shaft housed within the < 
unit of the anchorage buoy. This shaft is surro 
by a bronze bushing where it enters the buoyanc 
and is supported at its upper end by a roller-b 
so that the seadrome and the anchorage buc 
freely swing around the anchorage cable ter 
without any tendency to foul or twist the and 
cables. It is planned to use the anchorage but 
reel on which to transport the anchor cable 
chains to the anchorage site and to use it as a 
of controlling the lowering of the anchor and its 
to ocean bottom. As the cables are coiled on the 
they will be spray-coated with a substantial thi 
of zinc as a corrosion preventative. 

SMALL SEADROMES FOR SPECIAL 
SERVtCES 

It was early realized that the seadrome 
could be adapted to structures much smalle: 
those planned for ocean airports. For instance 
use as off-shore oil well drilling rigs in keepin 
our national policy, as recently expressed by Pre 
Truman, assuming sovereignty over the conti 
shelf area surrounding our borders, includin 
hundred thousand or more square miles in th 
of Mexico. 

Small seadrome units are equally adaptable I 
Sea Rescue Service as weather and direction-1 
stations, radio and radar equipped, possibly 
automatic in operation. Permanently anchon 
tions of this type could serve as bases for patrc 
copters and the smaller search and rescue craft, 
could also serve as relay stations for frequency 
lation and television transmission. The sea 
model tests were conducted with these ideas in 

With that data now available, it is possible 
sign these small seadromes knowing that the 
have adequate strength to meet safely all the 
tions encountered in the worst storms at sea. 
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of the Air Base Land 
te Squad, Elmendorf 
, Alaska, set out for the 

of a wrecked C-47, 
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The following material is based upon a report of operations and techniques used by 
the Army Air Forces, Headquarters Search and Rescue Sector B, Alaskan Division, ATC 
It is offered to readers of the Bulletin as a comprehensive exposition of the problems 
involved in ctdd climate emergency rescue operations, and the techniques employed to 
overcame them.— Ed. 



total lack of adequate transportation facilities, poor communications, and 
[_ a scarcity of population pose three principal problems for search and rescue 
units in wilderness areas. First, communications must be established. Second, all 
essential supplies and equipment must be furnished. Finally, personnel of downed 
aircraft must be picked up and returned to duty with a minimum of wasted time, 
effort and equipment. 

In order to avoid unnecessary operational action by rescue forces in emergen- 
cies involving aircraft— and in other emergencies to a lesser degree — the needs of 
the distressed persons must first be determined. In ATG's Alaskan Division, the 
aircraft which is to make the first servicing contact is completely equipped and 
staffed for immediate action. Medical personnel, flight surgeon, surgical tech- 
nician — all of them trained parachutists — first-aid equipment, seasonally appropriate 
emergency food, clothing, equipment and shelter, any or all of which may be para- 
chuted to distressed personnel to cover immediate needs, are available for prompt 
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■myvt.1 'id- 1. All aircraft e,;trry radio drop kits in 
. >.(»•( 1,1 1 shock -absorbing contain*- rs -with 10-foot para- 
ehu!<> \\ hen radio contact < ,nmoi bo established, lit 
anv other ,wa|, these, radio sete are. panuhutrxj to per- 
sons on she ground to ascertain them immediate needs, 
and to establish Jinisou bctwer-n ground and wvto. 
facilitate the control ot Partly opr"n>ni>!js 

When thy rued f it ii I'niiiji. nicdica! j-ttcntinn is 
indicated,. uiedic.il parachute arc pv< pared t«> .jump 
immediately., The-c men »ro equipped with United 
Sbu' - Fort - *• r« it. thnber jumping equipment. 
SupiM.t-uoc equipment fur anything up to a temporary 
. Old Ijnxpitul Uji major mo'scd \\ork r> parachuted 
to tin* site (te-.tgnatcd b\ the flight surgeon. 

Jf the downed personnel are unable to. sr.t up and 



t>, deliver needed medi. £l supplies by pamehuu 
son-type: abcraff are crashdanded at (he :,ect.r t 
live* the- surgeon. In such ir-Mam *•>••. the piid 
<onu*s She surgeon's assistant, as sv(H re-, the \\ 
nw-ri in charge, of esi;d>hshiog die camp; Inia 
apparent that pilots should be trained in fir-' ' 
and xVoMlsmimshf jii Crash landing* may be so 
full*, juimupiishrd in high wiujds vvhii: 1; would •• 
pjiaebure tt\» rad r.i- extremely hraa.rdous. vVhi 
need lot employing- tlii'S technique may be' raw 
considered :> justifiable expedient, in sduauo 
grave ensoiijency.. even though 0 generally men 
■pi'ii(h r ,f._r:,e .ciruaft. :'-: 

in .wmi vase--; of out-ait 'accident* m wildt 



areas,, access. to . the-' scene is es:ttem<ly difficult 
operate a field .-urns, .-r other dube:- prevent nU:d>.cal it no; a | u;! ., (X ,,. j h le -n senate die nersor 

I .- !'...! , I ... .! , . . - - _ ... . 



personnel from doing it for I hen., experienced, para-, 
thute-i mined woodsmen aje dropped to the scene, . - 
Principally because of the United: States Forest Sere- 
ice, jump clothing-, the type of terrain encountered 
presents. -4! most no prohU-M. Suit .hi* area.; (oi land- 
. mg with this ciofb.mg aie available almost cvci ywhete. 
!. nh"*s r-vabu- v, t-;uhiT t eutiitinn'- inch ^inds, loea! : 
. grouad fog, en..., mm make die pat tchuinitf of per- . 
sopnel. ana- jupplies impractical: Ii such situations; 
seaplane ar- skipkine. landings arc undertaken as ujo-.e 
to the scene as pi-v.ihK-- -re-cu< personnel proc cd 
o\ ci land, guided and supplied b\ am. raft working in 
liaison, 'la -extreme- situations, whereat is impossible 
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volved immediately. Since it Ls axiomatic /hai 
' r\*in uatiem triission be based "on <;sd equate planni 
insure its success, steps should b* token to m'akci 
that personnel on the grc?und are fuiiv p . ; -.a" 
. cope with the mo-.-.t sceese c l "n1itic<nf U^v .in 
to encounter, fii winti r }muimiI/«i1v, .i-h h* we; 
rrsndition; v, iP i r«'tji wnti previ nt thf <.i-,f' 
afion of roeee aircraft, arid sepousSy 'hiterfiite _ 
•.■tf ( es.dm (irtivon neiw'-sn guiding aba raft uid 
land rescue unit:-. t*hu>. if t? importani io..he 
, pa t(d to fnriiish the special supplies mal eqm], 
nei-dfd by giomided personnel who nr«i h > 
sary to -.pend cotisiderobie 'tins'C tn the bain and . 
nt previously prepared facilities availably . 

Most ain raft, ^revvs, and. passengers opci iimc 
iS-WtK and snhafetiUwitderness areas do carry a ■ 
mum ol essential eniergency equipment and sea 
personal gear. Qbcioudv, it is not poi-sibk- h> 
irrtft. cren- and passengers to carry the ideal ot e 
tneru sunable for nU cwdifions. and it is assume 
equipment carried i>v mc u'uMli will, unless h> . 
0 r "therwisi. destroyed, provide for basic ermr; 
.requuenwfjis. 



will be special sv 
in terms of shelter, sleeping I>aj;s,. replacement' 
extre>ofe-weather clothing, and otiser sped; 
Ue, ns --which must be quiekh, provided bv icy 
other than the distressed nirc'ta'fi and ctew \Vii 
aberaft has beft) downed jr> a. reurote area, )* i- ■ 
rrallv considered that original emergency supple, 
tuivr been, "xpended before die etuefgeucy .is o-f 
I'hetefor^.; to provide -adequaiv protection lor du 
mveked. h is net e-sary to maintain a r urn | ■»■"•'!• 
" level, of supplies at the site.. Phi.", include^ hmd, 
ing bags, tents,, stoves clothing f at least .un- con 
change for each man, whether it fe,- him . or i 




/<n»nt*, foe, g'nr bro ugh 1 «'»«> ,*'<?}' on "irav leirue. exfftdihfiai, puHayulati y foi uoftland transport dliou <jf injui<>J penaamA 

-mcIi -pvt'iii Vrt-»>n.ti equipi/iem a, .■>.;• h. ne<. ded. Air crews .'undergo adgorou* course of training 

rj vmXjti the estimated duration of the mission and The perfemmmve limits uf thdr planes be> rant *ecotfct 
,>\i\ iu,s! we'i-tn i ol tKi- men ■ («icv< •>» c; • natun Thcv learn m dbt.ntmi-h and evalmm 



H'dtt'd at sttatcgu bit.-id (hreueh ,-u; tin .-iieea, are 

ol {»{ riiuipoifni- attd j.pt'"rial.|)Utf-h.isP Kf-JIlS 

U-d on tlx basis' .of expeijew.e and technical 
t:t of feeogmzed rojrf climate authorities. This 
promt k no*, considered .1 in/7</f withir, the usual 
v meaning of the term . ' h is: withdrawn' from 
iii! distribution and held intact mr warehouse 
<>s in the fotm of (i'fi-..;>jt-d kit-., and l< eon-' 
■d by personnel responsible forsearrb and n sa n e 
aiions.; Thus it is instantly. available, when needed.' 
nrmallv, the deliver of emejgerHW supplies is mad'", 
mgo parachute, Bitter experience has taught; dial 
.a. free-tall deliver \, a high percentage .-./sua! 
itiesf were lost or damaged- tn densely wooded 
,e. where, trees and brush cut horizontal - visibility 
i n -/<i<> iin'-hnritr {.iit" p.»r,iehs."-s provide, a 
am marker which ottc-rs mwm (he dinWehro bc- 
n lo-.t and feniiid . and in hanen, twootamoiis 
s | hi near-vertical trajectory of a cargo parachute 



narrow margin which separates success from failure. 
The continual use of the same planes, cm many rescue 
missions attests the value of that training, 

Ufi the other hand- -in mountainous and heavily 
forested areas^-the nearest landing spot to the scene- 
nf emergency may be too far away to carry out a Hse- 

tessful air evacuation opera cion par tkulariy when 

injury fo personnel makes- it impe-rathe ihat aid >• ■;' h 
them quickly. It then brio.nv.s NeOssan to t -sh-nd 
thi,' operation ac. melude overland res-cue parties The 
in, u u be epff/prise these Ovdand \<^<\.iC- parties are, 
selected.: equipped, apd: conditioned' to . make, full, use 




the. mountainous regions; and the- dense brush, timber 
and 'nigger-head" flump erass in b-tweu. 

A particularly ipei'h\f unit in negofjaUiig the . 
timber areas, in short range operation;;, is the M-29, 
.-. it p/.vahk' to achieve < onsiderable accuracy hv Vt 29C, and Diesel OnferpiJlai. hnll-do^or team. • 



. one -iippii-':. to a given pomt a - ;': 

it mission of arri.J s-qjpiv and the care- oi dis- 




evaeuated. , The use of special ancrafl rriakes it 
ble to accotbphsh, the eyayuatipn Wiihoiu imdu* 
4 limr. In MjttiT'T 01 it-ration 1 ; die L J m Hoars, 
IK teams up with a Norseman or Cataiifta The 
pMihe at'ts as a supp'y ba«,e, lot the dotsef , shptt-j 
i.- 1 while cii route.- - The f. - 1 Operating, trcao 
small bodies ol vtater, provides a shuttle sc-rviVe 
•'• nonaceessible supply base, hi winn-r. thevmre 
od is vised, except that the Norseman and Seminal 
•,]uiuj)ed with skis, Thr terrain of lii.e far north- 
n'ras, dottetl with lakes, rivers. >arid bars,, and 
■rs provides ..'"many adequate bases for waphmrs 
( p'. summer and v\inter 
T% v - ^; ^T:y'T-^ 

':»%sV;fe«*^*"* 



The "rat" prepares a path through the timber ' for . 
the M -'29b and in thu-lxft'ornicss muskeg swamps rhe 
M-^i's team, up to a.,:sk< t! e ,cJM>ur> in? "eat" onto ' - 
firmer ground IV,g teanss are useful foi both 
'•.uimni'i and vt'itJter operations. A well-conditioned 
t<a,Ti nf sled dogs 'will p.;!i n good lo^dover gra'vi -o.r 
«.!>mf. as Wed as f"" -.t^n Tb'-. an- particularly 
eth'etive u! I.fibtaoug ov- ri,»nd »tausii'>r t.mon ot m- 
. in red pea^etme! i'he\ ma\ ib<> f,,- p m.u hnt> ti to the 
■rife of an .enaageticy, thus saving du: fim.c- and supplye, : : : ■: 
aonsuming necess.tty-' ht 'oveyhmd travel.:' To other v by 
words, all ■'■other nteaiK failing; tiiarippw'er ;vvhh litter; 

rob,ige m - -do-, dihleult and eduuMmg as it is to ■' s 
ricler and; portta: -~-b . brought into, piav as a part of the 
ov.'il.md revce<e e.peiaft.ni. vVadioy .through brudg 
timber, and knec>deep tnuskcg— or wallowme on snow- 
dtoes without hehefit of trail in the. winter is, however, 
«>sti>' m terms of time and. effort.. 



When overland i' M'i't p-riif. are to hi uied, ir is 
Si md <Vfi t"<'iur«. lo pat n hue tliem as cio-.e av pos- 
sible to ttir cniifsciKV m'u-, gmdm^ tin-in the r>---l of 
the: v« : sv bv meafli of air fiai>en W hen food or over- 
night atuw me ueeer-sarv-'upi.-hi ao dropf d I-- 1 ■ ai,!> 
■.ep.n-atv c-.Mup.xHv. Standard life rafts, and ntuhnard 
moU>r-ptopeiled ■.tii(x,{»!bl_'- camo. hoals a it nvnlable 
toi iivi . -me--. .ui..l if. avoid long detour, around 

In the trtn<-i;d prosecution of rescue operation:- ui ,. 
ii-=< ni-rflf. -j»"iv •"■nc iii all nf the virion* [iha-t- arc 
bFrtujri-;. mu» piav . atria! pick-up ai tli" sfne, 
shuttle pick-up, usin>: special types of landing gear; 
{i\i-.].uh1 :iMih' uri!t«, mechanised or oh foot High 
hopes- for tin- effective u^e of the helicopter have .not., 
a* \t t Ikcu realized. ihu.»eli an fnrly' model; tin- XH 4 
,Vr.w U'-fd on oee.^mn Helicopters have not vet 
previa, csjflfilfof .--tie. n'veh overcoming 'the weather, 
wind, and iinbuk'uee in wbkh t inverted aircraft of 
even the hghteM type have been' able to Apfrate with 
comparative ease, Ho>s>,ver. the mor.- ptuv.-t fu! later 
mocir-ls >vlurh have nca been fu-)d ac'.sted in th»?, region,, 
.nffcr cbnsid«fahle prtnnisK tot snpccssluj opeKpSnnL 

Since the efficient tarry-ns wit of the rescue opett?-. 
tion depends to a large cMtm upon tie. ?wil| delivers 
of supplies and equipment horn aberrate m tortler to 
provide; for the well-being ol dtstie'-sed pervnu'el, .-md 
to relieve overland rescue units of the need for main- 
taining ground, supply tfa ins, i oman-labls emphaiK 
!■> pi,H' d uj.mih 'he aerial suppb operation. 

While men mm supplier have been sueeesshilly para - 
..huted and iio'-i^-n from the lighter, single engine m 
t rrne-porK, .the v>t ai'.-i rooi'i iiness, rant e, stabilh y and 
]:c)n>nn.-;ui." o' I-u^' i n pe 5 --nth a» tile (' 1 / and DA- 
10. are far better adapted .for this work. This-h pcu- 
iiruLariv irut> when conditions of dinanre. !o.«d and 
altitude, plus instrument weather from rise base to the 
miemewv' >«fe,, are, beyond die normal ea ijabilities «l 



: Smallec IH-fooi. canopies have -ucce^fulh hat 
comparatively durafvlt* substances', weighing up te, 
potmds, at low atsd niedi*n/v aJlitude*- Hon 
c.hko dehveted by this canopy at. altitudes: of M 
- ft ei or mote h.ive been damaged t>y the rapid: 
destient. Future plaie- do nor contemplate u-ic : 
IH-foo! canopy k.r load? of more- than 100 poun- 
ahioulcs hitrhrr than njiproxin!atcl> b.OUt) feet:, 
• Aerial supplv delivery CxperieTice shows that an 
tude of aOO feec is necessary to gain full beue.fnof 
rate of deseent, and to avoid loss of cargo due 
delayed opening of the parachute, Higher alti 
than afH) feet does oni appear desirable b-,a Ou 
reduce accmacv and does not mati-nally >n,\ 
parachute pcriprnsance. A great incrt^ase m opC: 
shock is to be expected at biehej -altiiudes. It 
been found that the parachute aitaehnient snap 
will cut: a -jp-ineh sisal tope when dippped frdr 
.altitude of 12 000 feet, hut that tin .same rope 
h&td if the ..parachute riser is wrapped around the 
and then tied back on itself. 

Except ftij the vers large in; m-s carried qn. exti 
cargo racks, little- use . has been fouiid for :1a 
■ranople-,. The handling of bulky, heavy items it 
air and. on the ground .may prove disbud; : IT 
fore, a lias been found preferable; to use two jwtr. 
of the. 24-foot canopy instead of one of the !»5v. 
is especially desirable in widcrncss coudiiions v 
the depth of snow or other ground surface sijfbc 
make it hard to handle heavy units., and when' 
iieejuentlv t.e. a-.^i v to trahspoif, equiptnem t «t 
ground by die old reliable "armstrong" rnethod 

M't'hiit-i-i fj ,'./)*■ (xpcdiiwri. are hete ifci>f« n nt tttt uc 
■ fhf *.-rs<r.t, -inspecting ■ itu. patti'aUf- uhc vl-'mJ' iuwiii 

<^,W\ pij"t 0 t'S\Af ; . : ■ c:,. - 

•--'';,.■'::'"■' : ':'... ' ■.: ye' 
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1/' is axiomatic that the development of the s'cienrv of navigation Plus provided the 
ftt*ateit iiniili' contribution ta nnffms and etctatfnn wfetr> /Jy tft« >«<»c token, the whole 
hush structure of inarch ami tr ttmwld fedi if, tt-hru * s/ifp sf«iA <»r an airplnw ditt be.d 
hi the middle of a cuxt et:ptrn*c of »crftn, w. veer* Unhide pi ■ bn-ute- the stitvtivrt. 77ms if 
require* n<t great streitrh «»/ -ffce- imagintiihm wiei^rmim how nmrh thr wm.'uvfeii interpret 
the exact science uf nntigfttuui bare evMribuipd tv the ucrti'n** efkcwiic* «/ <.*-•«.■; e/» 
te&cue~-and bot>- tital a role thcrudt play in its. future. 

The author t>f thi* article, IjnVi F~. Saliee.. h €hie.f l^mngMor. '«/ ths ItUicre^intinental 
Division of TWA<- tivrn i*s Roven, lit. Xpfrpulmlinm S9A) t <'f : touching- par&tii, 8dfi.ee grad- 
naiad hoiti Western lilt wis Stum T&itah&M tollegr utth a Of^heine'i dr^we iH Kdwnlion, 
d private pHid' 'n WtmH tmf a crfH.uttrung desir* U> snter aviati„n, Driving to California 
be mhtaiped », '*siipfM/»»!»lii/i" fob ttitti t^hbeed teitiffk enabled him to eiwttftutm; bin aeronau- 
tical studies during the "dftf* i^vl'nii'ftg. .flight ami gtsoiutd school, and ' spedul .mviruction . 
hi air mMgalimt* " 

la inniwtf. 1943 be joined Ttt 4, icrt'ing an aacigntor, fliisbt and ground navigation 
ipjiir*ito>ii k :h*ie!p%g '»iieit[*t*h> 3l ch>**-k .napigahi*-, fimll?— -chief navigator. In those 4. 
yeart he hm *w;i»m«lfll*4 *v*«rqi ihoitgiriitf «/ <ur ■pdvigitfion in South .America, 
Kurope. Afticit, .-hta s and the Middle hunt— -nod fia& rampieied approximately 100 Atlantic 
wwsireg*. > He I* « member of the Air Un* Nwriisvi*** ^imliwi And tli<? Institute of 
Ntstikation. 
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!{L word "navigator" is a combination; of ir.<- 
) .jOji rutvi'i, <<i sh»p_. .wdagete. mieaning to lead 
• « t 1 h> vvortl "liavigatipn" woonvm^us with 

in tJ.'ivtVI, whettier un the jwrface or in the air. 
/fuif if',*- war. the .oav'gatoj hirramc sefiwiilly 
.a '/i i!.(bt \m. n< in. His Jt>lt. in the bucxess 
ii! tsfora! and "transj-o-n pn»afs «,t.is rrp^atedly 
and the fat u M dtihtii aif mmspor- 

bk&wfl to tt st !;uu( lv ujxMi his ihould^rs. 
v pro},!---, howftvej, fantiliur with the scknet? 



of na\i^Jttii>n. Hit tools and tcvimiqu- . ii»ed m di- 
, "reefing a. plane mw hundreds of irriSt of ocean , and '-''fjl^i 
a.ci-os* ' Utu-iiatted contirients 'are Atili siirouded in 
rn;,'sten.- The iniaxint: accuracy that ii thv result of 
highly specijjm'd training apjwii'fs,, W the uniniti- 
ated, tu be drawn from 



: the resdni of magie. 
fit-tore entering into a. 
di-eusxinn of present 
methods of air naviga- 




tir-n tel. us briefly scan the history of nagivation . tiir 
■.cience which ha* . inspired 'and confirmed the future 
of air and sea rximmerct. by .constantly raising the 

standards of safety. 

•v.-.'i ' ■•• G'C' .'.." ;'; - ,Gg:./ sT? g 1 ??W< '■' : ' A GG1 • vAcc 

Navigation of sonic sort has. ^stcd since jtian first ;. 
traveled 'by '.water, bp through, the Middle Ages-, 
Wfvi'i, it was :i haphazard and strange- 'mosaic ot • 
isolated bits of knowledge, religions litnal. and' die.- - 
■{>&eud.>«.cientifir manipulation of crude instruments. 

Even in the golden 'era of world travel character- 
ised by the vogagr'-, of Columbus, navigation was httie 
.rnOM th in a name Charts' were grossly inadequate 
at nonexistent, astronomical knowledge w;e- sketchy, 
instruments were .crude, and very little was known of 
..currents and tides. In fact, h was t^.aifeed. - that per- 
haps the world w< not bcpiaie after all. ;.' ": 
-. It .was daring this era/ however, that the cami*-,v; 
-.- came irtio .general .use., and navtgstiea. -tegaiv. to drs- 
vclop on £i .scientific:. level. Cross-Maf* and .tNtmliihe, 
forerunners' to the stjstant, rapidly do flowed the eom- 
p&ss anrf things Werelook'hiir, ops 

These instruments were necessarily crude, and 
roany an extra mile wk-. >a ileit, but the navrgator now 
had the means of determining latitude and a lough 
course cotdd be steered. -Armed with new tdp.1% . 
knowledge and confidence, toon; and more ships re- 
turned s«My and navigation gained in. prestige; . 
'vEarly '.hi. the eighteenth century, the' science of 
navigation, took a distinctly favorable turn with tin- 
invention ot the chronometer and the ;CUant. The . 
former assured atccurate time from which longitude 
could be determined. The latter offered an accurate 
•means of .measuring the .altitude of ceb-^tiii! iv-che-. 
and const qu« nth an ace orate usean.eoP.detennirjmg 
latitude;. A dnpg position; .could ..now'-'hc nixed" with 

nn enpreeedenteddcereeof accuracy. 
..- The increased safety opened new vistas in se;i rnrn- 
meree, and foreign eudehoirnied. As trade mereaM-d. 
new navigational developments were inspired .and -the 
cycle continued; truii m \\ttn mmuinme the other.. 
uhttf safety^ insured hy- navigation, .made p/w.'bjr to- 
day's va*t merchant mna] fleets ; -. . . . 

A*.lf SAVSfiATWtV 

Ah uaGgjtiuu is,nfopui« j relatively new field 
,: |ia^^ti^;th>y'iimdawimtal.^ of marine- navigtition, it 
was horn of nee ' wg, nh-n n;.in tinde! took extended 
flight thiough the j)r ' .g-' : '-A ■ 

The first recorded flights of any distance were, an- 
detta&eii early in the nineteenth century !n 1836 a, 




ba!io t ,.rt lira ihe-astotmding distance of j<-)0 mile., t 
RneGnd into Germany bu« this, like other early the 
; w:-.-, a i nrdit to die eoutagc- of th** 'occupant not sj 

knowledge or skill. 

Other fciif'le>«. i 
Pauls ui .i d e S'ljrees 
_ -flight;;, in balloons 
, later in Zeppelins 
iroui the sundpoini- 
'. navigation they -were 
controlled and the >p. 

- "i^Ssm'y- di4,amv - " r 

. ' ' ". , ; ■ " ent 'a ! m os..i etitwrh 

weather. Pcrhape if the. occnparits had pe-n- 
parachutes; hisLorv would have iecorded the v-et 
vimu'vdwt dideremly. '. . . , 

f'h- vafue of practical ait ra.v «.ni v,' > 
< ally- itlns;rri>ed h>c the fhsi 'rimr, during Wprki HV 
' Two feati were pr^.r formed hv. Genuan Zt pju hn.s «i 
assured the future of long'- range mdrt and proved 
need and value ot air navigation. ; . - ■ 

1 he first instance, a Zcpprhn ioatteJ wuh «-upj 
w-as dispatehed from Bulgaria. to thaniaa Cc-a Af 
in an. attempt to relieve hfteiged garrisons.. That 
trip seas able 'to arrjve ovea its destination is a trif 
Jo navigation, but the- lint that hTrecatne access at 
' return vvithtnd landing nuikes tpe flight more outst; 
ing; ' Upon arriva!, the cca.miry was found to b : 
ei;cmv hands add a return to Bulgaria, the ne. 
ifiendSy tenrtorv.. was su,eees*fuhy completed, 

/Another uif,t,ai3ce., : "»■:».< eqeai or greater, sigidtica 
»KC-urred lat* j in the war when German Zeppelins, 
mq weather which gromrded depmse squadrons 
completely ; obscured the target, tnade vetv aern 
bombing raids on London. , That such raids cpuIi 
accomplished without sighting the target, ahd-his- 
instances any known lanchuarks, causr an undera. 
able concern, " 

It was leamrri dia* these' nussions . had .been 
eurafep directed by aadio tnarigufation from star 
deep in Germane, a range oi apoio^ imatelv 801 > u 
Thus radio navigaiaon was born, and the hinn 
long range air naciga Hon w,h uo jila tteaily re>, eal 
In the years fbnenving' the first. World War, . 
genus piofieits studred the rapidly deveiopiee 
and. ii-av-d with tht- knOvj.-.lcr. nufl. m'.. . -i ! 
distance flights by airpGue add dir.igibie, . M'H- 
among these was the roimdarin A damic cretin 
'the British: dirigible R - ">i which furnished ariditi 
, cohhrmatiun- of future possibilities, 

■ ! C .'». - ; .r S>'S V,- ' ---.,-.< ''/.. a - .-r . . / ■ ,/„-■.. - 
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:he United States, however, the development of 
itional methods and instruments was overshad- 
by a shift of emphasis to the improvement of 
lutical facilities within the country. Air mail 
:ing flown experimentally, and airports, airways, 
ircraft, and the possibilities of instrument and 
flight, were the topics of the day. 

i-RANGE FLIGHT 

until rudely awakened by two outstanding 
, did the layman and the industry itself realize 
st possibili- 
jpened by 
ific naviga- 




ndr. Rich- 
Byrd navi- 
by celes- 

ti e a n s, a 

from Spitzbergen to the North Pole, and having 
nined his position over the Pole, affected a safe 
l to his point of departure. He subsequently 
numerous flights in the Antarctic regions, includ- 
1, 600-mile flight over the South Pole. 
: necessity and value of navigation in safe long- 
flight were now irrefutable, and was further 
itized by Charles A. Lindbergh who, in 1927, 
fied the world by landing in Paris after a non- 
dIo flight from Mineola, N. Y. 
: last decade has witnessed such rapid progress 
phases of aviation, that it is difficult to isolate 
milestones which were most significant. Fokker 
brd transports were replaced by the DC-3 and 
imestic airways crosshatched the continent. 
; future role of air transport, civil and military, 
lifncult to visualize, but the trend of future 

had not yet become discernible to the proper 
rities. Those who advocated long-range air- 

a n d predicted 
ceanic flight were 
led, even as the 
:ss of an expand- 
ar emphasized the 
sing tactical use of 
tircraft. 

tunately, it was not long before the authorities 
to realize that their apathy had been costly, and 
ill attention directed to new concepts of range, 
and crew composition. Instead of the short 
within the country, distances of hundreds of 
would be flown over strange oceans, and un- 




charted, unfamiliar continents. Few, if any, of the 
aids extensively used in domestic flight would be 
available. 

There followed a period of feverish activity as 
equipment and training were redesigned to conform 
to the changing concepts. With the now famous 
B-17 in production, and other long-range equipment 
in various stages of development, it became obvious 
that specialists in navigation must be trained before 
the full effectiveness of these new offensive weapons 
could be realized. Disregarding precedent, the Air 
Corps established navigation schools and the navi- 
gator, as an essential crew member, gained official 
acceptance. 

Even with this advance preparation, the outbreak 
of war found us poorly prepared for global air trans- 
portation on a scale such as was soon demanded. 
Military forces were rapidly expanded and special 
transport groups activated in addition to the tactical. 
Airlines were engaged under contract to supplement, 
domestically and globally, the air service developed 
by the military. Under the stimulus of absolute nec- 
essity, and in a surprisingly short time, the world was 
webbed with a network of air routes covering millions 
of miles and serving our forces wherever engaged. 

The splendid records of the Naval Air Transport 
Service, the Air Transport Command, and the vari- 
ous tactical groups, are a tribute to all who were in 
any way connected with them, but special recognition 
must be accorded the navigator. Without him, the 
success of these operations would have been impossible, 
and the course of the war might well have altered. 

It has been said that the war telescoped 10 years' 
normal progress into one, and that out of the war has 
emerged a force of men with the "know-how" and 
experience to assume world leadership in air trans- 
portation. Of signal importance in this force is the 
navigator, for, as the war has graphically illustrated, 
the safety and success of long-range and transoceanic 
operations are directly proportional to the precision 
and efficiency of air navigation. 

Now, having perused the history of the science of 
navigation, let us proceed to a brief discussion of the 
methods and techniques of air navigation as presently 
employed . . . some borrowed from early sailing 
manuals, some born of the war, but all designed to 
increase the safety of long-range flight, and adapted 
to the 4-, 5-, and 6-mile-per-minute speeds of modern 
aircraft. 

Navigation has been greatly complicated by the 
demands of rapidly expanding distances, but the navi- 
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gator has taken it in stride. With tremendous dis- 
tances over water intervening between terminals, the 
precise domestic airway pattern with its numerous 
aids is impossible. Yet, for safety^ navigation must 
be precise and efficient. Faced with the dilemma of 
reduced facilities, and increased demand for accuracy, 
the navigator has, of necessity, become a highly skilled 
technician. A superficial smattering of knowledge 
will no longer suffice. He must be trained to a state 
of complete mastery of the various types of naviga- 
tion, pilotage, dead reckoning, radio and celestial. 

In practice, these methods are used to supplement 
one another, as each has limitations which preclude 
its use under certain conditions. Pilotage is depend- 
ent upon visual contact with the surface. Celestial 
requires that the stars be visible, and radio is restricted 
or rendered useless by precipitation static or magnetic 
storms. It becomes evident, therefore, that the navi- 
gator must be thoroughly familiar with all, and be 
prepared to adapt his methods to prevailing con- 
ditions. 

Lack of space precludes technical presentation of 
the various methods, but a brief discussion of the 
definitions, applications, and limitations, of each has 
been included. It is felt that these will give the un- 
initiated a valuable insight into this all-important 
science of safety. 

PILOTAGE 

Local flights under favorable conditions may be 
conducted solely by pilotage, following a road, river, 
or railroad from the point of departure to destination. 
Flights of any length, however, will necessitate checks 
on speed, fuel consumption, and other factors, so that 
simple pilotage is generally used in combination with 
dead reckoning. In the hope of making both more 
understandable, they have been divorced. 

Air pilotage is best defined as a method of directing 
aircraft from place to place by reference to visible* 
landmarks on the earth's surface. Much as the tourist 
follows a road map, the navigator sets the course of 
the plane by comparing objects observed from the 
plane with those shown on the map. Accurate maps, 
good visibility, and the presence of recognizable land- 
marks are, of course, essential. 

For obvious reasons, use of this method is greatly 
restricted in over-ocean navigation, but it is a highly 
valuable source of information, within its limitations. 
Pilotage is particularly applicable to determination of 
points of departure from land and of landfall, and to 



the identification of islands or capes, should the cou 
lie in proximity to them. 

Though not generally applicable, it is used in th 
and other instances whenever possible, for it off 
the most positive means of position determinati 
and does not require the timerconsuming calculate 
of other methods. 

DEAD RECKONING 

Dead reckoning is not as morbid as it sounds, 
"dead" being a corruption of "deduced," and re 
oning being self-explanatory. In practice, it is 
method of determining the position by estimation 
track and ground speed. This may be done by me 
uring drift and speed between two known positic 
or calculated by applying necessary corrections 
measured or forecast winds. It is the basis of 
navigation, other types of navigation merely supj 
menting dead reckoning, and its accuracy is direc 
proportional to the accuracy of the instruments us 
the skill of the navigator, and conditions in the air 
Whenever practical, the accuracy of the estirm 
are checked by the other means such as celestial 
servations, radio bearings, or pilotage. When a u 
position is "fixed" by other means, a new point 
departure is available and reckoning is revised 
cordingly. Thus, we may divide dead reckoning i: 
distinct phases, the calculation of estimated speed j 
course to be steered, and the determination and c 
rection of errors in the original estimates. 

The understanding of this method is absolui 
fundamental for other methods merely corrobor 
or disprove the navigator's dead reckoning. 

It has the advantage of being available when lc 
ered visibility makes pilotage -difficult ; when the 
is overcast and celestial navigation impossible; wl 

flying over uncharte 
land or open water, e 
when, for any reason, 
dio bearings are un 
tainable. It is, in ot 
words, the one met! 
available at all times. 

The disadvantage of dead reckoning lies in the f 
that it does not definitely determine position, oi 
position has become uncertain. Once the account 
the ship's progress has been broken, one of the ot 
methods must be employed to determine a known p 
tion from which reckoning may be resumed. 

Moreover, the plane's position "is affected by 
wind, a factor which cannot always be accurately 
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ned in the air. The net result is that errors con- 
y creep into the calculations; errors that, unfor- 
ely, are cumulative. 

: must realize, however, that without dead reckon- 
le plane would be "lost" continuously, except for 
instants when positions were determined by 
means. By keeping a simple record of course, 
ice, and time, and estimating the wind, the skilled 
ator may estimate the plane's position at any 
it with accuracy dependent on the reliability of 
termination of these factors, 
must not be assumed that this method of naviga- 
s necessarily inaccurate. In actual practice, re- 
ably accurate results can be obtained if the instru- 
5 are properly calibrated, and forces acting upon 
lane may be accurately determined. Even now 
iments such as the gyrostabilized drift-meter and 
bsolute altimeter have been developed to a point 
2 scientific determination of wind direction and 
ity is possible under almost all conditions. Fur- 
levelopments of these and other instruments may 
make a position determined by dead reckoning 
iitive as a celestial fix. 

10 NAVIGATION 

dio navigation, or radio position-finding, is, by 
e definition, exactly what the name implies — 
letermination of position by the use of radio 
ngs. In general usage, however, the term is 
jyed in a broader sense to include the utilization 
1 radio aids available to and used by the air 
ators. 

e applications of radio to the science of naviga- 
ire numerous and future possibilities are limitless. 
i, when other systems fail, radio aids may be 
n upon to assemble information essential to the 
' of the flight. Such highly valuable aids as 
ranges and beacons, air-ground intercommuni- 
i, direction finders and homing devices, radio 
>ass stations, instrument-approach, and blind- 
ng aids, high-frequency markers, and many 
s are available to all qualified to use them. 
>m these aids, the skilled navigator may, within 

determine the plane's position or maintain a 
:d course. He may also receive time signals, 
arological data, notices to airmen, and other in- 
ition specifically or generally of value from rou- 
or special radio broadcasts, 
[fortunately, however, radio navigation, like the 

methods, is subject to certain limitations, 
igh equipment is constantly being improved and 
ices of mechanical failure are becoming increas- 



ingly rare, this possibility must not be ignored. Static 
is another limiting factor which has not been com- 
pletely overcome. Radio reception is greatly re- 
stricted or completely blocked when flying through 
areas of precipitation or magnetic storms, and recent 
experience in higher northern latitudes shows it to be 
inversely proportional to Aurora Borealis activity. 

LORAN 

Loran is a new development and not generally as 
familiar as other radio aids. The word "Loran" is 
abbreviated from "long-range navigation" and is a 
system for finding the exact geographic location of an 
airplane in flight. Though the equipment is highly 
complicated, the operation is relatively simple. 

Radio signals consisting of short pulses are broad- 
cast from pairs of fixed surface transmitters. A 
special airborne Loran receiver intercepts these sig- 
nals and, on a visual indicator, facilitates measure- 
ment of the difference in time of arrival at the plane 
to an accuracy of one to two microseconds ( mil- 
lion ths of a second) . The measured time difference is 
then referred to special Loran charts after which it 
may be plotted as a line of position. Similar readings 
of signals from other pairs of stations will also yield 
LOP's which may be crossed to obtain a fix. Loran 
lines are unique in one respect. They are stationary 
in relation to the earth's surface, scribing concentric 
hyperbolas with the transmitters as foci. 

This system is capable of producing highly accurate 
results over much greater ranges than is possible with 
conventional radio equipment. Over water, fixes to 
ranges of 700 miles by day and 1,400 miles by night 
are not uncommon. Under the most favorable con- 
ditions, the accuracy of Loran fixes will ordinarily 
exceed those of celestial fixes, inherent error being 
approximately one-half of 1 percent or 5 miles at a 
distance of 1,000 miles from the transmitters. Under 
normal condition, since shorter distances are involved, 
the error will range from 0.5 of a mile to 2 miles. 

You might feel that this is at last the answer to 
scientific navigation, but in its present stage of de- 
velopment, it is only another valuable aid, subject to 
well-defined limitations. The equipment is neces- 
sarily complicated and consequently subject to me- 
chanical failure. The nature of the equipment is also 
such that it requires frequent adjustment to close toler- 
ances. Unless this is done by skilled and properly 
trained personnel, the entire system is worthless. 
Static, the bane of all radio, also rears its head to pre- 
vent the use of Loran, usually when its use would be of 
most benefit to the navigator. 
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CM.KSVtXi. .% ** <«.» ¥ fl?V ■ 

By- definition, celestial wvi&aifon k the method of. 
•decerrninjitg po.mtoh bv me.ms -of observations of the 
heavenly bodkss. 

'X'hh method, botwwe'd from atidemt mariners snd 

.to-ioa G 10 Mil !,lgh -pf^d of ill* < ;i f>j - i-ilal 

a role today as- it did m «;arly sailing days- festra- 
msius b v .v«: been refined, and the methods of s<y;ht 
' reduction sireaodined arid \. simplified., hut the basic: 
' uses of t elcstial navigation reniain unchanged 
.-; Though the use of celestial, navigation is limit* d to 
periods when -the star* -.if visible. It has rwoiJi m.utme 
advantages which mom than iu;-tif the traming tV 
cpnrod to master it. It is the one positive -means of 
.•deternuwiiig position which is no/ dependent on nsihf 
landmarks, aod vvhieb does not require the function- 
irs g o f cpi iifilu a t ed n n v.h aftjea t r q u ipn i e n t both on the-. 

stufac. M'od J n tb-- or- 




•. v.;. .. 




phttiii . '■"."'■ ; : ■; ' ; 

In the distant future, 
.•technical jrfv.ina's in. ra- 
dio may relegate it n> the 
status of .an emergency 
method, hut as forcg as 
'there is the possibility of 
..---,.-•;•- : '//i-.-y-y v::,/, .; int'i'limncd failure idiv 

na) navigation v\ ill he e^ end a 1 to -nU'\\ in utne-nt earm 

pmmtrsw r.mttns **,*i;ut— 

* \^ : *-*^i:::"' :" sf sx V. NvK^yVv'fe,;- i'. ... v, '.■:■'•■' . i - 

As so indication of dn'ngs »o *ximc, a .short discus-' 
moo uf the newest addition to the science of air navi- 
gation has beten included Lots: eived bv rtavigams- 
' ■ engaged in. transoceanic flight and developed with. tho ; 
; \-. assistance of pilots, meteorologists, physicists, and many: 
■-. others, it ts now unclcrcoina exhaustive vat under 
'-.. actual flight condition^ ' , " 
. . Early in the war. as- wan: - Atlantic flight became a 
i outing operation, it vuis i once tverl thai rb dtr • . 
- sonte was not necessarily the shurtesi. r>ne in pout* of 
lime. Ai winds were known to follow roughly the 
: feobao; of pressure systems, it ,ecmed logn a! to ■assume'- 
that rr-ut.;-, ronihrming to -'-systoni- contours *rid jakmg ■ 
full advantage. Of .thostr wirtds :twld be traversed in i . 
shofter time than routes which phued the wind cm : 
. the beam or : rsose of the ..hip- Special yescarch platjos 
ilew courses: that • .aig'&agg^d or appiccsiuiatcd sign . 
curves, and atnazal tboit* that U' ivek-d the 4-orter 
conventional . line by arriving at thf^ de-> imauon ahc--d 
nf them. '' '"' ''■'-■,:•;,".: ' .. .- 



There was onlv one- difiic.uity, howevei , . Rfsolt 

', ;:■',': Vy;: ' ' pressure p lt i t e i n hi; 

/though gf-netally g n 
sverc Cffstrieted-by thy 
-curacv of the fowa-' 

the prtssurc system, s 
land, where pressure u 
iitgs are readily av-nhi 
isobars, .may be atrur-y 
drawn. The fcircLiisiin 
the isobaric. pattern' li. 
later 'wph the Systeic 
mid^tlantJc, is quite unothet- matter. 
: : Fortunaiftiy. just M developmerit was -ritwgnatcd, 
nbsohitc or radio ahimeti t bet arnc available.- 'T« 
niqut> m-it typtcily -developed and soon it was 
sible for the navigator to determine sea level press 
as well -as- pressures' at- flight level. This gas f e hi 
ingans of '.plotting- pressure, systems iri.fiighr, mi< 
accurately following the isoteirs to. capita 
advant'ifreou:; mod 1 ; This was indeed pjft^uve ' 
tern fH^ht. y; ; ■ '' ' ~ : 

'•' Ac-rolog-attofi is a tcno that has been coiiVed. to 
, eariy nrethods pfos- .Certain rehnemenfe that , ha-ves 
lowed it i; an entirely different approach to f! 
planmng and, in th> mm- of directing 'mi »}•< r.t? 
-is a completely new rnethod of navigation,-, Acn-l 
ticm is designed io assure tire shortest posssble tun- 
a.ny route selected, and. to ensure, higher .standarc 
safety by bringing the piarte to the vicinity of deat 
tiou .with, a ielative disregard o| wind .condition 
route. It does not alone provide » means of dt 
mining position, but it lends asjistance in the fort 
ptfi'-sufe piles of position, vvbu.h may lie, used to sup 
men t mote conventional methods; : 
., Preliminary reports indicate; that esc per in ic 
flights have met With a\ high degree, of success, , '; 
new method will soon be generally released to 
the. trained navigator another source .of. informs. 
vnai m the sat-- dirM tu.n of long range flight. 
.; ; Bv. v iriuc ot sjow ^evolution -phis the Sliivliiliitio. 

i\vO great wars, d>c sciopCf of s^yigatiop; has bee 
-complex and highly accurate. Cumni-nctn eh tin 
navigator has reeeive-d general- fwgnitjon as a. sfc 
and -.'highly trained techmciais. ' Armed vith 
'kncwledgv and experience 'to safely "direct the d 
over hundreds .of .miles of ocean and uneha nod I 
he fuis made pyssiblc the splendid records of the \ 
His role in the fu'.uie will be eqtialiy important, 
safe operation- more than any other single factor' 
dej.ern.ine the future of global air transportation:. 
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■t ' ^u^^'X:-~i nuinbi i of m.vk'H hoc! rescue sr'tjf irs in magazines and newspaper* 
- : .. - >imv V|-c!,n ntiest to (he avid nUyreiii oi She peneml punhe in thi"" ph.m- of war 
activity, w.-li as to u.s vdciy pomnuah. in thr» peacetime world. l/nol recently. 
rpn-M'stdip iiav forbidden publico I son of moo- thm controlled accounts, of -vomc of" 
'I-.' C'l-.f.' drcidiatic ahd interesting cast's of survival und nsnie. The a^cragfc. citizen 
s i in " o! lib . d; H* knows rji^i Captain Rukcnba v tr> j In: crev 
v%Vn. puked up after spending .e\< r t d week* on nor- • -He 'has- listened to returned 
Ui>-i., r-i! "i ditching in the Pacific withm sight of cnerriy' dim t '.batterie.v, ' aitd hms by 
aw «>f radio d>«. nsajker >intiai!n'. r mifTor H.it's they, brought 'piancs or 'ship:; tu 
tbvii ;nd. What b( doesn't knftw is the* drt;ul of orpanizatton and opefatinn of the' ' ' 
" sra.rt.li And rest iy orwani'/atipn that, rtjyrifltina behind the srvnes. wa kes the ;c reseucs 

•' ' possible. ): "'■ : '.-v.^' . 

The returned flier is familiar with th'- fariUUr-s available if he encounters trouble : : 
•. .dnring (hght He knows; whom to er-iii^e! ^nd how. f-fowver, all flier* are not , - 
ve'.cu.oi-- of the Air (jorps. - The flying fe'tmcr. n.»r. ins?.irioi-, wii! not encounter enemy ; : 
flak On .i.mutim- fl*gl<t. o-.( h< -ro. hn- » muni Ooi.bl. or run nuo -sor-io v%b--iti«-f. 
Can he equip he, plain- wth some of. dio e< s uipiuriu tuirushr-d titt Arr.iv and .Nan 
fliers. 1 ' If ho nf-s ds ;i>Yr.t:ijur, evn i'e rru'.'vf the same service thut operated for- , 
if)ilit;i'ry personnel in wartime ? WV c.v.i apply thesv same qufituvns, tot> to the 
i Otrirnereial pilot who, though ifyina with rvery factor ot safety m hi? Ijvi,, rr,av 
soraetime have need for *e*i<h imaY0:-rm,od '■ 

.One answer to these ■quoitum* ht i > in fhc proper dissetnimition of inloiniation 
to the general public of ..die H-urcfr «iad tu<u«- polities du.t j» vriM ofrf-raiifg- that ; 
arc up>.-rul«is not. only to serve the jniidary Iorecs ib.u ur< oi|| acOV; 'no jlso .to.. - 
serve commercial and civilian pihro who arc in nerd of usvfsuiut o. ft is vxith this 
idea hsTnind that this article is wrirtco.'; • ' ,;,w;>t. 




- • .' •' .• ' An, excellent postwar picture of >i ardi -and '"rescue cart be found at the Eastern ■ e 

.; ■■;;,;■•'. . "v.- C.. -■ -v.' ., : -;' : .---: ; ; '>;^/-v >'''v:\i : ''-;-':: ■' .• r ' r-y-'^i : : ■ V"'-^,-.: - ' 
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S> a FronikT'Hwdni^u k-jv ;U Nrw York City A jw 
hours 01 the. control mom. The ?et.n-r from vvlm.h the 
genera! plan of operation is carried out, wijl demon 
stjrate to arty layman that the nce>ssiu of '.earth and 
it>w;.Ut yv»< not ehmma'ii'd an Vj»duv 

Est ■ ently an Ai n> i-poV,. n« is i, ; s>p i pm ; 
tailing. iltfiiUon to aircraft <.<i "idtnte. showed that (Sir 
number of civilian plane richer- from .VI -day to *"V- 
tobei 3l, 1945, was 70 percent ftrtater than in lire 
comparable 1944 period, and th.it dwing the -first ii 
months of this year there- was ; 4 :i2-D« reem mm; in 
fatalities cornpated with i lit, first half of IP44 ■ 'Ac- 
cepting estimates of some ^l^OOfi .di craft in the 
country during the next; ."> yean, 'the spokesman sdded 
there would he 48,0U(1 serious crashes- ■ in iln r.nl; 
J950's. St is to be noted that these figures refer to 
•privately flo^n plant," Vhe ■ omnu.rcijl air lines 
haye long held an enviable record for sate flying .- 



sition id peacetime, sea rchtmd rescue facilities, >-n 
Pht don i!iii\t he t»j\on to the hu.'t- that, the mii 
of neihau ''in. raft wall Re less adequately '-qui 
iba.fi mill* u\ or i .>mi>i .( oi out raft to comm.nn 
with ground ' facilities,. -.or .to carry out - di?cn>H 

' survival procedure, in. 'he evem of an arcidrnr, 
wckifss Iti iht- t-jpai it> (d" nvrh.oi pilots to i.-k. 
of thern-.elees when in dssoew- will add -to the rey 
Mhd«iies a* the search' at*d rcscu*'- organized mu 
obtain the masl-mum . of mopei ation ficu" < -\ 
pi)."-., prriyat*'' dving fields oero be kept fuHv iidoi 
of available seareb-aod rescue -cruets .mc) the;; 
methods of activating then). '.-■■■ . - 

' Since. VJ-da> irt<iii\ of the he.ciuk.n ^uet <■ 
iions in -search and re vctis-i- have been made avid 
to the general public through newspaper* and h 
2in.es hut jntii h remains to be done in edut alha 
air-minded public m the hteili'tiy-s available, at 





F^'ir 1 ' bri'l^r Ht' tt~>n'.ftf->r has u co*>if<{*m? fn'tife r-n 
'he ptoHm^ hn%>4 <>* til naval and m*t<tmnt \v*fute ve,t\eh 
in -the oteua .ntc t c hi- iervvi b\ ihe is'icm or£anizii--i<?'i. 

In November I'M » there' we»e.'X2:>5 a.irjwKtvih the 
country: these are spread' 'over pet cent of Ore Na- 
tiori's Sj0"6 -rountiec. .ReeerUly' Cctnmess ay.ntv'vcd a 
t0-\i at budding i *t" i to ■.- hiih would tin ioi t\ , ib! 
the. nu'mbc' of urpon.. in th' Uaifed St. a -id 
which would put airfields. in 88 percent of the counties 
itt the country . , '-' 

; f igures released bv the -GivU Aeronautics AdmimV- 
: nation ":i\>-a\ a twenty- twofold increase of its inspec- 
tion division. Last June ■-the. aephority licensed fi 6fi4 
commercial pilots- -a ui'mher greater than dir 'total 
nutnlji-r of commercial pilots .holding licenses before 
the war. Additional dtousands. of dsyefsarged pilots 
and aircraftsmen, are awaiting examination and ecr- ;. 
tificarion Tut civil avutjon job*,- -.'• 

One inescapable coneiusion can he. drawn from 
these figures; In determining the number and dispo- ' 



The rrseue innfo-Her on the brid.z'- ir 
local air yia-io'ni , bsal s««/f(if}< the Arn 



jsueh centers as the Eai-t£ru Sea f Yonder;.- - 
' The Eastern Sea Fioruier was fuvn pf the oee 
of creating -an. efheieijc naval ea:g:urUauon tot 
prnnmy mihtaiy purposes of protecting allied 
ping along the Atlantic coast line of die United t 
arid erecting a working organization .with y 
« i Titiii-.-fif a! iii it nse foots to repel enemy act 
Coincident with enemy succevsses- in the : AthUitic 
a ieeinendous wartime oves--V«rer air tfjininfl ; 
gram, ^secondary funcrktn of the TVouti." f:omn 
rescue a-ssumeH . id ivblt impnrtancc 

Since the end of hc>ti!itiv.s widi japan, steps 
been taken to adapt the exwtmg Eastern Sea F)V 
Air Sea Rescue Organwation to peacetime .needs 
the seccindary fimctioh has ^ become the primary 
Located . as- d is m a strategic posiUon with refer 
cemerc ; eommercia! and oveee e aii 



control centers, and communication centers, 
arch and rescue unit of the Eastern Sea Fron- 
an excellent example of the service that can be 
red during peacetime. 

the search and rescue unit of the Eastern Sea 
ier a 24-hour watch is kept on the "bridge" of 
>ntrol room. An officer acts as controller, and 
sistant controller acts as recorder and secretary. 
>mmunications lines from the stations in the DF 
rom the Naval, Coast Guard, and commercial 

circuits, and the telephone or teletype connec- 
with the subordinate control centers and field 
; units, terminate at the controller's desk via 
lone lines, or through an interoffice phone loud- 
er from the communication center. He also has 
; him the latest information on availability of 
: facilities, and on merchant ship positions. The 
jller funnels all distress information to the rescue 
ies which can best render assistance, keeps in 

with the manner in which they are handling the 
ion, and suggests additional or alternate action, 
cewise keeps the Air Sea Rescue officer informed 

important distress cases or potential distresses, 
:onfers with him on any available member of 
leration staff to determine the most efficient ac- 

0 be taken on cases where doubt as to proper 
ing exists. He receives and records the routine 
:s of subordinate control centers on all cases 

1 are handled in their areas, and transmits these 
Is to the statistics and publications officers for 
sm and analysis. 

ing the controller is a large wall map of the 
-n Sea Frontier. Here ships are plotted indi- 
lly from departure and position reports received 
various sources such as steamship companies, 
me associations, customs authorities, weather 
:s, etc. Merchant ships on which no informa- 

available except departure and destination are 
d along the standard route. The ships are 
ated by small magnetized disks, or chits, of 
is colors with attached arrows which point in 
rection the ship is proceeding. All naval ships 
presented by blue chits; ammunition ships by 
nything being towed is a yellow chit; merchant 
are white — with troops aboard, the direction 

is green; and distresses are indicated by yellow 
Ics. Positions on the board are changed every 
urs. 

the left of the plotting map is a map of the 
n Sea Frontier showing 30 airfields along the 
Three small electric lights grouped at each 



field show the flying weather for that section. An 
amber light indicates instrument flying, white light 
indicates clear, and red light no flying at all. 

Behind the bridge is another chart, the Air Sea , 
Rescue readiness board, on which are mounted minia- 
ture planes and ships showing all available rescue 
facilities and their location. This board is changed 
daily. Any current distress and the ships or planes 
taking part are plotted here. 

In addition to these visual aids, the distress com- 
munication and evaluation center and the meteoro- 
logical office all work together in order to provide 
the controller on duty in the control room with the 
information necessary to direct the efforts of the local 
rescue facilities in distress cases. He acts as the 
coordinator of all facilities in dealing with distresses 
in which several different rescue facilities are involved. 
He also must suggest any additional or alternate 
action which in his judgment would make for more 
efficient handling of the case. To do this he is in 
constant and easy communication with the units in his 
rescue organization, all local air stations, boat sta- 
tions, secondary Army, Navy, and civilian rescue 
agencies, and the subordinate control centers of his 
rescue organization. 

It will thus be seen that the job of the controller on 
watch is essentially one of gathering and disseminat- 
ing distress information, and supervising the action 
taken on that information in order to insure the quick- 
est and the most efficient assistance possible in every 
case of aircraft or ship distress in the area covered by 
his rescue organization. 

The distress communication and evaluation center 
of the Eastern Sea Frontier acts as the expeditor of 
search and rescue. All HF/DF stations in the dis- 
tress communications net are connected by teletype 
to one another, to the district Coast Guard office and 
to the control center. They form a network on which 
all distress information is put immediately, by what- 
ever part of the rescue organization hears about it. 
This network of HF/DF or MF/DF stations are 
strategically located to cover the area served by the 
rescue organization. These stations listen on specified 
distress frequencies and report simultaneously to the 
net as a whole, and to the "radio plot," all such trans- 
missions heard. The officer on watch then alerts the 
network to listen for and take bearings on transmis- 
sions from the ship or plane in distress, evaluates these 
bearings, and passes to the controller the "fix" or esti- 
mate of the position of the craft in distress. 

In addition to the control room, ship plot and dis- 
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tress commtmicJiiions and evaluati. -»t center, the search 
and rescue unit of the' Eastern S<- a r?emher main t ain> 



cling th€ area \\ here the. . man had parachutedr 
.i.iiiiiii'-.. fater the T4F arrived on ibe w\-m:. M' 
while: land «■ areh pajti.--. bad departed Edrnio 

mo*? over its- optMtiom tlnough the' rrwinnmicatiorts.; . .At 1000 the JRF ' ■'sighted b-nh flu parathut* 
network Iff and bis staff analyze, the performance .' the -crewman. The SP2i: vTv h had been ,io 
and effka-nev nl" the ramib pans of the niggui/ation s - J 



an administrative force, .The. orlktf in command of 
die rescue organization . exercises immediau Mipervi- 



: arid criticize and correct deficiencies/ Their duties 
:iko iifiJude ha!M<n with sJiippirig companies, corn- 
jnereial air J»no, tcchrot rd lescarth agencies, ant! the 
. pCcss. From dm- jrrvnj) ab., f-Tiianaifs the puhh atio-a 
rst bidietin- >>£ infm ae-dion and erihdi.oi, charts of.-. 
- ••' 'faith pes, oppradoiiB mvamak and the collection and 
analysis, of ^3 twtiCs r,n ..peraunnJ .-jlk . c-icv m tbe 
radio stations, rescue-control centers, air stations, and 
, boat stations in the. ovci-all 'organization... 

ff. s. ee '<[•<-! ,n i ;-.h.- will always be dramatic, but bat k 
of U.at cjj.jma .'i. m'it, by an oulMfn-j lies a smooth 
.. .functioning organisation such. as tin, search and rrscae 
control renter just dc-rrfbed CAnelohlce km ue opev- -. 
attorn are made possible by close cooiditi stsnii br- 
■ tween air and ..land faeib.ties, ana by the uw of \jof>d 
judgment on the part of a pilot who has betai trained 
to. care)' din his part -when ht rinds himself m need 
of help. The following incident. » an ex eel lent ex- 
ample such precision 

, At 09! 9- radio Elizabeth City intercepted A VUf 
message Is om a.reSB2C stating that he wa- nreHng 
a man in a fife ft suuthut<st of the hjghwav bridee 
. at Edcnton, N. C It was later determined,, in Abie 

, i:a«f, that an SB.2G had caught lire and that. before . 
rim h)oe in Albemarle Sound the pilot: had ordered 
th( nrwnian to b-.ni *jui, 

Ai 0923 an ASR }RF and J4f weje diverted To 
the scene from local teaming -fligbtii.. An Ehvahrvb 
City ASR PBM and the Edenton ASR - ra,b boa? 

• were ;thu dispafehed. At 0924 the SB20 nndally 
j-epnrtiny the dint ess further reported ihar one moi. ;;,"„;,'. '"'„." "„',.. 
had been «;en >o p^rathut- . ,md that flu- bb'lC would , ; ,, /t , rr Kl , Ai ,„ 
continue to orbit thr a ten )ti uft umil ASK plane . 
arrived. 

' At (H'.'. f,lu..kli. Lai-; |Kf tfiithed tllC sfftf, 
and the SB20 >\ti«)i bad h.-en orhntint» departed m 
Joeate t'lfe-'nart who had bailed. out' 

8) both th« Elizabeth < it> CkM md t! jM- 

bad arrived. The dormer . Sanded and piekrd up -tin 



ij.tne. dueOeaplaf 
rescue j>lat.e» in loeaiirre. both .ii'inen tlt;p.i|'i -o 
base. At lO-'it) J4E made radio contaet istth 
trash p.'trtiec and commenced direeune ihem v 
scene. Meanwhtle, two rescue blimps bad be<-x 
p ite.hrd in the '-verit a swarnp piek-np was neee... 
Both reached the scene at i I1B. At. 11.26 land < 
partv re-ened the crewman in the swamp and ai! . 
units were secured. 

All rescue * are not accomplished in 2 boa: , 
the ease ol the .above mcident to mim? 1 , iV. 
, - fi.jt oi a disabled fishmg- vessel with , f L te( 
•»-iTn«'-u'ha were .lost for. 5 'days in-. sto,sr,y ,.xh 
There is something per-asiont h\ thK ^careb bu->i 
Five days is a Sang time.; especially after a storm 
•eight of the nine crew members were still alive v 
(hey wore found. '..'. 
. Tbe words "distressT l \ rash,'' 'lost" spread rap; 
as they eertamly should in an emergem y Than 
search and rescue. erTorts can be i waste of mnnp. 
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F/j.-ifi.t; '.wMi^tpr o-ton^.s 
ih? ESF h HHfutfrd 
m a map;, ccjpt aifliac 
9 g'-oup A/ 3 r/r-firjr 

:. h$hn at SO ai-i -Jatiuns. 

eup'.e ,4/: 

■f'i!if!'!i'r*;s':!J,fc 1 '; . fti>^igl'. 

cUfu . ltd U^Hi ifi-irliiii^- 
iuifl .< ft>< fiex* alt plojtes ■ 
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uninjuied nun. m the life rait. He state., „. t it thai 
the missing neoi had parachuted; near ilie >hoo- itrn 
syest of Ciohunbi.e Si".. bi. v was relayed to ASR idiza 
befh City. The j W was i.rderr 
At dm EJirahrth Clin, JRF r 
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fuel, cause unnecessary risk to rescue personnel 
deprive other activities of organized protection 
ss the personnel requesting assistance become fa- 
ir with rescue procedures, and contact the search 
rescue center when the emergency is over as 
ily as they contact it when danger is imminent, 
nergencies develop more rapidly with aircraft and 
are more difficult to locate than surface ships, 
coordination and control of extensive rescue fa- 
es dispersed over wide areas requires quick action 
ugh an efficient, centralized office where distress 
mation is pooled, evaluated, and sent out. The 
in New York is typical. The size of the peace- 
job confronting this organization is apparent, 
future potentialities, its operations, and the va- 
of assistance offered depend greatly upon civilian 
ctrination and cooperation. 

le future scope of search and rescue operations is 
Durse, unpredictable, but certain trends can be 
ily seen. Military operations proved the feasi- 
' of overwater intercontinental travel. The com- 
:ial air carriers have been quick to extend their 
lines over these routes. 

le Civil Aeronautics Board lists, as of March 1, 
, 30 United States commercial flights over the 
h Atlantic stemming from New York, Philadel- 
, Chicago, and Washington, D. C. Twenty-eight 
lese flights are round trips weekly and two are 
d trips every 2 weeks. Their terminals touch 



London, Paris, Stockholm, Amsterdam, Leopoldville, 
Natal, and Marseilles. It is safe to assume that these 
are only a beginning. Although the actual extent of 
intercontinental flight is still in the formative stage, 
enough planes are already in routine flight not only in 
our own country, but in every other civilized nation 
in the world, to test the efficiency and necessity of a 
peacetime search and rescue organization. 

Since the close of the war with Japan, steps have 
been taken to adapt the existing Eastern and Gulf 
Sea Frontier search and rescue organization to peace- 
time needs. Consistent with the Coast Guard re- 
sponsibility for rescue at sea, operation of the air sea 
rescue organization has been delegated to the Coast 
Guard insofar as it is practicable, in order to prepare 
for the ultimate shift of responsibility. The Coast 
Guard has accepted the responsibility in principle and 
the service is surveying postwar rescue need, but as 
yet no definite plans have been reached for the exact 
number or location of the postwar operating units. 

The period since August 15, 1945, has been charac- 
terized by rapid curtailment of facilities and reduc- 
tion of personnel in all services contributing to the 
seaich and rescue mission. Demobilization has re- 
sulted in discontinuance of most of the local army 
rescue facilities at Army air fields which had been 
incorporated in joint air sea rescue planning and a 
consequent increase in the task of the Eastern and 
Gulf Sea Frontier search and rescue organizations. 



LL THE COST OF WEATHER SHIPS 
CHARGED TO AiR-SEA RESCUE? 

(Continued from page 11) 

with this question. In nearly every part of the 
i investigators have come to the conclusion that 
nswer lies in the oceans. 

iroughout world history men have struggled for 
ery of water rights and for the control of fertile 
ys and plains. Civilization has risen and fallen 
decay as the rainfall climate has changed and the 
ueror has destroyed irrigation works and wasted 
ultural resources. 

le developments of this war have brought all of 
/orld's people to a clearer realization of the neces- 
: or long-range planning to solve peacefully the 
ems that have been the causes of wars. The world 
i better concept of the overlapping interests of 
le and nations. Meanwhile, science has demon- 
id its ability to contribute to the economy of 
; as well as the power of the war machine. As 



we cease spending billions for war we certainly can 
spend a few millions a year for the solution of a prob- 
lem that would mean so much for the future. With- 
out the answer to this question of weather control 
vested in the oceans, the unexpected longer-term 
variations in temperature and rainfall will turn our 
plans for economic security into futile gestures. 

With these thoughts in our minds, we can see 
clearly that the need for ocean weather ships should 
not be defended by any single group like the air sea 
rescue people, the aviation industry, or maritime com- 
merce. It is a job for all of us, but we can be thank- 
ful that while we are going about this long task of ac- 
cumulating the weather and oceanographic data 
needed to deal with these great problems involving 
world welfare and security in this and future genera- 
tions, we will incidentally be providing extraordinarily 
useful services to the expanding air commerce of the 
world as it struggles on to master the difficulties and 
dangers of crossing vast stretches of the oceans. 
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On the Standardization of 




The Mjhjt.-i of a Mandairftwtl ««Wwn »! inter- , haw Mucked a pia, hVa! solution. Yet thV 
frtiflniuBication between aircraft ..w 1 "'' f --' - • * — - »«• 1 • - 

vessel*. iV not a. new one Ti h.i- 
ruuiu eouferer/ces. hi tua-nv part 

v«s ftvi, ser^ush CU^t.om d thai .mo- ,,:v, , ^ jj;J i|( _ _ u „ 

;idio rr-giiiatiofiv 
wave band of | 

.^setnpa.s Uu en-ali M tv^iMe w " v " v * r ' !l " """"" r]<v '" *' Wlth . 
. _ m.mh„ M aivcrail cad ^uhu e vi^K. Uuh.w. , tik devc^nv tn -. m . ^ >,-t {...Ml. ih.a d-,.s f Vrqaen 

be iiH-d by aircraft as WHI as. surface v.^els, : 



no! closs-d- mid it is vc-rfedn' that out ol a ro 





quesijoH 



sent'! ,i etMople<irv of i«u.f>l*«!t. . . . problems of cost ; In those days (about 1927),- the} e were fl. 

•Weight- artd. --.ther nupotijo' factors which, so far, plants in ihe jir atid the pmhlfMn wa- nut j 3 
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today.. ;. It is generally agreed, as die result of '.'nutting and receiving channels must be deaf and 
rienee of the past decade, that the 500-fcc fro completely operative 



cy way ,-»o« suitable for aircraft. Excessive 
fof , for' onev thing, was. an ^important deterrent, 
ji v s proposed that u> a*h. v r dist" ' ■ * ieni • 
tablished which, in addition to being mon prac- 
!n jii-HlS, could, also' be used by surface trait 
he same purpose Site h .'a high frequency chart- ; 
If s' t up tviJl perform a valuable funrtion in th< 
of -ra'ib and rescue. 

order for a. rescue .'operafjoij to be successful, 

fundamental .step* become necessary home. 
!y. f.mi\ the rpw-uc coordination center, which 
tiding by with organization arid equipment re-adv 
m'y mmi he. alerted. Second, the rescue unit 

be -abk to fix the scene of emergency' quickly. 

ts axiomatic that a basic consideration in the . 
1' any radio system is a prior understanding of the. 
KTicies to be employed. Thus it becomes obvi- 
that the higher the degree of standardisation 
•vfd in setting up emergency rescue frequencies, 
nore practical and valuable thev become, 
gb'-. frequency manual, semiautomati'. . or a'ato- 
-•transmissions Irorn a discrevsc-d aircraft, and the. : 
uion of these Iranstnissions by high frequency: 
lid direetioti - finders, iorxc the two element * of 
m'mary syst&m which -aWi. the rescue units and 
do them with the information they weed to fi* 
ocabon of the emergency. _ ' 

iw frequence f.n.asmr.si.in: trom aui rcdl as- r.n.- 
,'. of very short range beta use of the poor radial- .... 
qualities of die aircraft transmitting aoietmn. 

suffers from the "Jine-of-sighl" limitation 
. with these two systems lacking; the fundamental . 
ntages desirable. from a practteal standardisation 
joint. HP bee ones the Mibject for present ton- 
itien. ■.:':;' ; ; ' 
Ink' the ground > i F net inav be usedfor emer- 

^ - -r ' .. . t : ; ........... 

, miviga lion purposes, a-veu though other tacili- 
irf -vvjiLfbie ii !> n«t believed to nffer any ad-- 
igt'b- toward standardization as pact of the fault- . 
for- tcHitine opejatioh. . .'The present .system of 
j-6[r()imij transin isstoj) over long distances is slow, 
irn lb-, i; n( and. ; inn ■ the operation of D F net> 
npaira tivel y complex, their opacify for handling 
gcrn-v traffic is inadequati 
ii.fj: \nx\ ia.. .-■ ihiH line 
m Girl to the ground D/F net, duplicating 
amsvste'mY transmission. 

Medium frequency signals transmitted from the . saggl 
' " ' - - 'I " " ■ ■ ' - 



Since th<* primary aystetn must operate dependably . 
in the brief time elapsing between the tormatir-n of 
i he i mergonry, j.nd if :uin ination i raah, bail-out 
ot ditching, the ..ever-present-.' possibility' -ihzl it niay'- ; 
fail to function must be considered. Thus, a -see-- 
ondary system js provided which, in addition tn duph- 
Cyting the/ functions-.-Of the. p'rimary system, performs;. , . 
two added functions on. tuber frequencies, «od For ' 
an 'indefinite period of nme. Tbr hrst and most vital 
of these ts that of leading rescuers- to the ejtact scene ; 
of ■ emergency, after the, general lor alt has been fixed. ' , 
The second is that uf providing for comnmoiration be- 
tween resrum and d^trebsed personnel, 
••: fncluded iii the: secondary -system are four distinct 
sub-tys-j-rmn jud. from «n analyse oi theii operation . 
it appears fha'C no praetiral advantages .-will result ■ 
froifi the use. of HF CW transmitter', jradar comer 
n»fte.' ttur., ;>r radio and radar t-u.ns - ( A full test of 
ihi applicWton of tin ■< nobnov c- si >\<h and u v vi 
h still in process of completion, therefore an accurate 1 

ana iv sis of its ; possible Value: cannot ' vet ; he made. ', ■ 

'""^i.'iWj""'"' 
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Gibson Girl and received by radio \ compasses oi 
mobile searching s(atkms-—ofi land, water, or in the 

'$» VHF transmission and. reception by means of g 
miniature ami which not only provides i rnt-am of 
communication by.».; it the rescuer? nupkvy the recom- 
mended VHF homing devices, furm-h? diVttKmjd 
information (The miniature units re-kircd to air- 
separately in process, o! development and twt by both 
the Army and Navy), .in order for this system to 
be dt practical benefit,, at i?»nrnational VHF ffe- 
jjuCTijjy would have to be established, ■ 
' ':"[ 4 Serondajy radar beacons, operating with dis- 
tant*:— -measuring equipment, provide: addition;!! in- 
formation for rl-e guidance of rescue groups.. Ever' 
though t.h<5- range of present equipment is limited, it 
is useable, si ud with the development nf the mmiaturs 
equipment referred to. in the ' preceding paragraph, 
increased range and efTt-cfiyer.es$ are expected. 

The Armv's experience during the war indicates 
that many aircraft which encountered distress situa- 
tions von long distance- flights, transoceanic or other- 
wise, were unable to transmit antfgency dgnak while 
still airborne, This resulted in M-arilies being made 
oyer unusually large areas, in many -'cases,: rescue of 
personnel was delayed or una* romplishcd 

■ '■'.*■'.»' ;*;';' *' m \/m m 

..f?«ifiW;«nr-«rd/!'- . ficai's.? £■? i<n?e.ifcn c>L : f sir *'U;!e:r (Kctaadiiry 
AtctHng SrsJerfi ) : • ' 
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..Likewise. 'civil aircraft flymg at 'reinvent !.< 
.tudes are up against the same element of 
twe.;ft the uueption of the ei oerr-.e !).'>, it u< I 
elusion. If immediate action i> iu.-t taken ", 
impossible .to staid a distress signal. The r;i 
iter may . not have time to. tpjie to the proper fi 

Thus the Army, believe*, diat all am raf' 
dteWfuc Oighis. should U i-q.'dpped with a 
' lightweight, automatic W-r which will ' 
on a suitable trajixnitttr '2) < hooie the 
distress. frequency (3.) kev the trajismjttf'i- m 
ioHowitig 'signal aatomahtai!*." v< *' 

,ini>t>fl Hlstttipfrjtiov, end a ha-; dchfcif « . 
!>*ciand-MP?BF ■net,} . If. a multj-; ii.uinel »v» 
( raft tratiMmtter i«' >i-,.'d. an autumaf k krv r 
iftoiporatt'd -t« per fornj the automatic • . 
Turufifu with l»u licit modifiesH'^n. ?,l ! . 
rlon- jt v.'ouid n*.'Ce>>:irv to allow .<(}■••,■< 
the transihitter to tbarigc rhaiituds to :th>. 
distress ■■frequevtey before. -starting the trans* > 

Such a device would make it possible .i 
•rapid and, accurate fees on distressed au< 
the function of sendmg s distress signal i 



heved objectionable u* the .-e "f a mutine thu'Jc. 



al operation by thi. radio operator, it may not 
it at jil ' itnmediatch upon Dmusfei • check beating oil 

ewiie cognizant of UjC frequency-change i>nd the requested i'.v.|ur-r,ev the HP T>F r-iaH<ui vw>uld 



rig elements involved in" the .use of the regular 
ft iruriimitror, th»? Coast Guard, ha< also mirhued 
eiupraeni project; designed to «.•.•> u -*n»" them., 
inidds of a innall, automatic Iramminter (Modi?-!. 
2l-> ■ A ) have undergone ociensivr; u m.. with good 
At last icpOris. -the' unit weighed approxi- 
y 24 pinmels.. h>u if wa>. iVk thai with a stand - 
slion of .search: and rescue rcq uijWrtsehh; ' and 
•jhkv. i ontjiicmhlr further savings, in •• <'!?!;: 
be gftvt-tcd. and the auton««,tK kevc-r added, 
js iioast Guard transmitter would b"e used ; in 
titbit* with the: HFy'DF nets. 1 n an »mte.rgerif.} : ; 
■era It equipped with a would .swipfv turn on .an ' 
enev switch and tarrtr.ui mittine iutomanVally, 
.'iiwi nitter having already -been, wi up on the. 
d frequents .With a standardised IfF-'DF div- 
md watch frequency, accurate- bouncy on . the 



return |o tht ee.irrc.Ou' v frequency. 

-Co:ft)derab)e - skill suit training are necessary to the 
effluent opejahvn of D/F •'•quipmmt. '• The operator 
• must have at quirt d a con'iprehehsh'B-- wording- know]- 
edge ol" it in order id properly interpret arc! evaluate 
the bearing indications which have been received. 
While the actual raking of a bi,-iu-» requires ."biu a 
t.;vv seconds, minuter, may he. needed to evaluate and 
plot the bearings in order to "fi-" thi- petition : -b'f the 
diyirtvsed .'tire rait accurately The' secvinHg and 
mauH'"nait< e uf D F equipment, aho require a high 
degree of skiil and o;| >i vic-nr ,■ , 

'Radio direction hhders for, fixed station work, to 
■'■liable thi- ,'.-.v"0; oi airborne transmitters, haw been 
• : e' n ; a."ely iced in Ymcriru and Eumpc, The&c fixed 
.stations employ a rather lari/f antenna system for HP 
direcuoo finding with a goniometej arrangement- 



s.ed airaaif toald bte obiatned airnosf immc- either eieetrnnie or rufichariifal • (or drtcrmininE Lhv 
e Under such a sv>iem HP/OF won id h> eon- . bearing. Type SCR -291. lor example, has been pro- 
J prinuriiy with stir s«a resnr and could ik- • cured in large quantities in the United States: in. 
d to masurium performance on th< undarducd « la i dual-channel radio receiver, th* CRP1 

■was popular: arid iri Britain u similar D/F with dual-' 
ciiatmel icc-ovr tin Ple-sei J) F— t\as widciv used. 
Type AN t'ild) 2 was recently developed in the 
United States to replace the SCR -291 ■ It t!Korpo<- 
Rio a mi i f'juii ,i!!y-[ot..tcii inductive: goniometer 
and a < oniplftelv elet trutin ji-u< d boarine tsidi- 
cator as in the dnal-t iianiiel i » l\ 

\n increa.v in the ^t'.ahlO-noise ' ratio v.ou'd hi- 
Rained, iri our present $\Mcin> of fU< DF equtptuent. 

i:i realised that 
ause the aruenn'a 
from dtp radio re- 
eciv'i-t'< h trial- al^o (cult an beaiing inaccuracies 
doe fo thf 'itflerence in ; %f iicrween the E W and 
•• e>vpeeied ft if. well tn timr, tui, thai if thi- aorerma 

Wk-RhdS* ,be*t.pn 4W- yvsa-tfi an uiiprv.tve-snc.ot of Ms T>B 'nay u.V<i',abh be, 



•ncy: . . ■: ./, :, '•; v .: r - , ; , 
itpif navigational i rdoin tat km could iho be 
ed by the HF/W 3 stations, jilthriugh the corn- 
•aiion pre<edure would hi s.nu'-v» lulr iii*k-r< -u 
leaner. pilot requesting: a check oi his pouxjon 
vtirk his own ground control station which, tn 
vould coruact. the HF DP nations for a fix. 
■ ihT method entail-; some delay, '.it h not be- 




It. \ 

■ -! 



fic.br>t h Cf*tg, native Jsjtcatu jorttfJ. (h t (' . S. l\~>.i'ks 8k 
i ittmoi rd'twer in J'Xil: Aft®* ptnodf service w Wiihhc., jyVm^.u 
- Syr MUM, A : 'U lV»r£, dkrntii Qktn abtwtij^ ht. Wil; <O»£0 

~ Pn.m'i P"rstiut tyfr/f' at St*i>. Prm»:iw>, ay it tim later appointed awstant fit. 

v f;<u- t )//u c / - f« > /-»/,« " . fn H i her District, 'Early in 1941, C<ms ; 

sxsled in ike devtlvpmmt of nu*n€r&} cipher? for the '-rend ^cmsmnwm ' 
• ' ifijormdti'in, As. special assistant!' (o. the Chief $f Ohm-ion, he n 

\f x r L u> lt i AfV.it Po lucal h land at i Fi tat I v", 
. .'■ : ueajhri and cotnmunisaHotu for United States air st&tn 
■ _ ..: attended the PIC AO topfwif-e* at Chicago and At, mi 

: s , ■ -dornu'r a: United Slak> ieot'jhzUol repr$tt)it&iit,*\ 

as ahrtnaic. to th'S Aslant Chef of ihx h'enlirr Hi 
addition in :■>, prt\wn.t «<• < tu>n chief assign tnvrt 
.' , iht- Wt^'hei 8tilrUi>'<, lini^n re present sin: ■ tu 
and 
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^"jifc-.. In- f- in a big hurry,, man . jOsvay-. trjjvrk 
!hi: -aw way. There is -an old Spanish say-- 
i!a; ' jr i. iailif to go jk und the tiiouutain th;m -to 
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.speed, directness, safety' and conifer! h.ivr- 
thf choice- of tnuisportetioii /outcs, NOw. 
V'UHcnt i'tophasis on die possibilities ol - ~pn 
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. /climb mi", n " .Fr««n the dav: of PrijKC Henrv, d^r tern ilyma". wiij.'h. in hs\<~(. v, the ide;i of 
,'Navigaror of Porioy:vi, when rii*i(!er' ! men beg;;n Eu a <<re'at cin-le or ihinnb hnc ^riniy hetwvu 
. 'inove five) rtnlfy Jong dikkuees. e.omideradwts 'of, . poiiif 'and. destioafiaf!,, Until course fitted r 
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of dso pressure . areas-- as ffeey appear or the 
Si s- map .->f d»- d.jv oj rhe flight 
i" aviation press has. frequently carried expl-ans- 
of. the mechanic* applying the current day** 
icr knowledge to flight .planning: In this dis- 
•n, some problems of search and rescue as it is 
ed by pressure panefo firing will, be brought up 
short historical review of the development of 
pressure patteur" idea shows that if. is ver-y old. ■ 
: \frtugu?<s<e, who -were attempting to reach India 
i in the iyth ccnturv, crept along the west -coast 
rir.j until they found that, the tJon linen t had' a. 
■end and could be turned, ft was only a short, 
then, until thev were muni ng regular! v to I ndia. : 
e f hmry, meanwhile, sat at home. and pored ove.r 
>p- nrioks, Ke. soon discovered that by swinging 
of Africa, almost over to Brazil (which was. suit 
i:«vf:jvd > . hi- snding - ti>p. could take adv-un rge 
? ..trade winds and. thereaftei of the westerfies 

South \ilantic 
is wind- system, of course, was the result ot the 
»f J so motion north and south oi the Equates 
j was fairly static and. dependable it enabled; •'. 
Vrrtuguese mariners to by-pass the light winds 
<e African. Coast and make heme time to India,, 
tb Columbus' discovery of Amenea, » ante the • 
great k>.«g -range transportation problem-- -that- 
tversmg the reinral Atlantic in h«i»h directions, 
small Spanish galleons were pushed around by 
mdr. until thr Spaniards, b; trial and ere or, rlv« 
ed the wind, system of thai part of the ocean and 
idvanra^e &>f it. 

ten the northern European nations began to 
North America, they had-. not only the winds, 
Which to contend, but also the' Gulf Stream, the 
idor current, and the ice floes and icebergs of 
inrtJiwesi At Ian tie ocean- These,-'.' voyages were .... 
:rous 'in-, the.- extreme, and fond supphiw often : . 
bort betau.se of delays caused: by weather and 
nts. Continual study of the winds an,d other 
r )u r< (i the safety and shortened the tune , , 
ms.it, just. a-, simU.m -studies- are - doijrif;-: at- present , 
ndr rn .t.r transport. Benjamin Franklin charted ; , 



the Gulf Stream in 1 79 !> and issued advice to sailing 
captains on how. to cake, advantage of it when sailing 
cast, and of the Labrador current when, they were 
westbound. 

in 1898, after some years of negotiations and sug- 
gestions, representatives, of. transatlantic steamship 
tines met in London and completed an agreement On 
steamship tracks across the North Atlantic, which 
varied depending on she. seasons.. The main ob ject 
of ibis arrangement was te prevent collisions between 
steamers, sailing vessels and icebergs; , The tracks 
. -'refected, the average weather conditions of the varir 
ous- seasons at. nearly as possible, taking the other 
factors into account. - 
. When the sir became a new median : of travel, 
the lack of navigational technique and the inability 
to cam- sufficient fuel. barred long-range Hying for a 
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considerable- period; After 191.", however, both, in- 
adequacies began' to be broken down. The first 
in-dabie -long -range air transports Hon was by. 
mean-, ot the dirigible. Mthough. first honors went 
to A 1 cock and Brown for an At! an tic .crossing by air 
in their small plane the British dirigible ft* -34 made 
iastory bv ■> round-trip crossmg in July, 1-9)9 The 
westbound flight took 1 0« hours ; the rastbound. IS 
: Ati able meteorohj^ical officer was on board the 
■R— 34, receiving weather 'reports from two British 
Navy vessels stationed tu the north of the course, and 



from Newfoundland and Ireland. 



lire' feaomgs. 



tot ■' altimeter' checks, were also received, from com- 

i'S-'i-.'i'. ■>'£:-'■ C-."'* 1 '; '4 : -i.- v .•/ . \ • '-r-'i "v- v." :-■ : ' V*. .( ' -- ' " '\> "Si ;• J. , "'. 

mer'-ial vessels in spite of such limited, radio ranges 
as 25 and iO miles! With full eogmianec of the 



general weather distribution along and to the sides 
of the flight path, full advantage was taken of the 
pressure pattern in what was claimed to be the first 
recorded pressure pattern flight of an aircraft. Help- 
ing winds from a high pressure area over the British 
Isles were followed by good tailwinds on the north 
side of a low pressure area met in mid-Atlantic on 
the westbound flight. On the return flight, tailwinds 
were obtained from New York almost to the Irish 
Coast by use of the south side of a low pressure area 
and the north side of a high pressure area. 

Although airplanes capable of 3,000-mile flights 
were built during the 1920's and early 1930's, trans- 
atlantic crossings by air remained in the stunt class 
until the advent of the flying boats in the late 30's. 
The earlier planes could carry only fuel, and had to 
fly as direct a course as possible. This meant that a 
plane could not take off on a transoceanic flight until 
a day when the pressure pattern would furnish the 
greatest advantage in favorable winds. Scheduled 
flights could not be attempted until the range of the 
aircraft was increased sufficiently to provide a fuel 
capacity with sufficient margin to overcome unfavor- 
able wind situations. 

Meanwhile the airships, including the Graf Zep- 
pelin and the Hindenburg, were operating with such 
success that transatlantic crossings between Europe 
and the United States, and between Europe and 
Brazil, became almost commonplace. Study of the 
methods of operation of these long-range craft indi- 
cates that the record they built up for safety, speed 
and comfort was due for the most part to expert use 
of the pressure patterns of the weather over the North 
and South Atlantic. Meteorological charts were 
maintained on board and constant reception of fresh 
reports from the continents and from ships at sea 
enabled the meteorologically-minded officers of the 
airships to avoid areas of squall and headwinds, and 
to direct their courses through areas where tailwinds 
could be found. At times the course from Germany 
to the United States would be by way of Green- 
land; at others, by way of the Azores. Most of the 
flights were operated at altitudes of 500 to 2,000 feet 



above sea level. At these altitudes, the wine 
average was greatest and could be used to th 
advantage. 

An outstanding example of pressure patte 
was the crossing of the Pacific Ocean, from ' 
San Francisco, by the Graf Zeppelin during i 
the- world flight in 1929. Five days would h 
a good time for the crossing, but the airship 
in less than three because its commander 
and flew on the south side of a typhoon wl 
recurved and become an extra-tropical storn 
this boost over the expected "average" win< 
North Pacific, the flight time was almost hal 

In the late '30's, transportation by air a 
oceans became a matter of travel by heavier 
craft. The airships, with their great range, 
dous capacity for fuel and payload, and th 
fort and safety gained from taking adva: 
weather conditions, fell into disfavor when 
denburg was destroyed by ignition of the d 
hydrogen used for lift. Airplanes, howeve 
it hard to include much payload because of 
reserve of fuel needed. It was necessary to 
rect a course as possible, because the rang 
aircraft was still relatively limited, and att 
maintain schedules emphasized the need 
and favorable weather conditions along th 
flight. Even now it is necessary, at times, 
departures because the winds en route at flyi 
would make it necessary to carry a prohibi 
load, or at times make it impossible to r 
intended destination. 

With aircraft of greater range in use and p 
however, enough margin has appeared to n 
sible the regular application of pressure pa 
ing to scheduled operations. It was used on 
basis during the latter part of the war in th 
don of flights between California and the I 
Islands. 

The distance between the Islands and th 
land is 2,100-2,200 statute miles. This is we 
the range of aircraft used in the operation 
ever, the driving need to maintain schedule 



.rtrijft to the fullest extent, .and haul thi* largest 
ile' payload . ma ear h flight- i»ade U vr ty jmpor- 
o make good time- and haul a* iirti< j iuej 4 as 
jJk ; . Leaving out the expected terminal we&tlw 
tiom the main question, was the pro&tfrcr pat 
belUTX'n thi? Tslatick iinct the Mainland), arid • the 
"ri of tb< v fxfyoirablc'.ii'nd unfavorable wmci $ysS- 
whu h rc,jili troir> the pattern, A difference of 
nots in th' J component wind would make a dii* 
if nf ovti ;iu bom." ip flight thine of an aircraft 
> planned a (rip of .j?yrovm,aHy twHve bom >;.. 
' ijiflest-iu* w:re favorable, mom payfoad could 
fried til less time if unfavorable more- fuel and 
were .needed.' and lev pa ylo<u! could be. carried... 



search, and rescue job hi support of the flight opera- 
tions; will thi-yt'loie be inade truiTiendously more dufl- .•; 
■cult, bn-ause of the greatly increased area to be c'ov- ' 
ered. Although , ■pcssel? for rescue purposes and . 
!iAvig,.uijfjjil #urjs an: now located along defmitr 
track.!, aircraft flying u pressure pattern, coune, nay' 
.-it units be., further, away.'- hpm such potential rescue ' 
fadhitcs than , from one or sevemf l<m<3 terminals 
••• '.it is 1 »>.t >.!!■:< that in- • will ti.ivt '<!-Uc struck : ' ; 
betweeeo the. benefits derived from f«%sttre'. pattern -■ 
• 'flying and those apparent m Hems; f Sidy close to 
J . rii and in at f 1 ihti -s m s j< ,ide jmt 
ss atfcrdfi ■do not at p?t f.i-jit fi\ *i she polar »»■?■■ >o- 



l:-«'.f.ai!'«'- fliev v.ould lie ivyond »• • • f ,h.i!i,-tni if 
usjng the vvcruhff n.,ip a flight: path could he " wili 'thcy ir-mimo,. their us- of the. 

:<S tf. tab the me; . 3 dvan£asc of favorable winds.; "aviftabji- ( ,h ,pa< c »wi Oceans and romJiienh to 
discount as nm.-h as po-^ibie for unfavorable mniwuin th'" rApectmcy of Wfci>; ..ud rt^-u L pro- 
>, The. usual pressure pattern w the caste ni vkl ¥ by available navigation aid* and search and 
i tbiihr Ocean is keyed by a < iA\ L >f isijjh pie- re<,i;ne uruts. 

lying M.ntr- distal < off the coast of Lower rjah- •' T, u- oniv other aiternaDve. in Vi'f-'pott of the widest : 
i. This cell ose'ilis tes fiorthvard mid southward- possible choice of flight cOMrse:. related to ih( po— 
a uie.m position and il m cmaeni location as sure, pst-tmi of the .mome.nr, would be to dUtrihute 
ti itx vvind system'dnd the approximate strength e '-he -vearch and re-eue units on n zjiu basis over the 
ie winds can be fisured by a mvteoroi.yeist urui i»> he flown, instead of on a. hnear base; along 
i the cell ts far enough to 'he -amh. ii will pro- narrow routes Vin.uict.d consider. alio!,' .will prof.-. 

SJably ntake. it - impusstble, at least for some nun- to 
Come, to seek this, solution. Military expediency 
would make such a program desirable,, but its cos! in 
support, art eurntnerokl operations would probably ex- 
ceed the ftvo^ income of the operations themselee?.. 



winds from 



stcrfv direction: afoj;«: *hr direct 



c between t«e Islands and the Mainland, When 
. fnc -enough to the nottir then/ will be rv>ss- 
. ,e-suy the direct Course Bv plming « doR-ieg 
f mst<-ad us a straight coirrse 'at such -'times,, the 
j Uiiflrl :.ruf ocir the hurtJ^Cfi d:st:m< '■ van hi 
,ht dctWn below that needed for flight over the . 
:: course,. ^ . ... • . ' . ;, • 

inn the rough ratio of '10 percent of total load 
plus passengers,; plus cargo) -per hour .of opera- ; 
s urn i.ti-,ed and when it k- »--.de, -,• rhat up to 
o-.-nt or Pior< of the .payload „■»;, he Involved, 
scrti ih.tc the. appUeation of prcssxtre pattern 
to a schedui^d opi 'rat't.n ha^ \n important aiifl . 
ia.a.fl- eicrniheant'e ' ' ; ; ,\; ■' 1 

an the trend <fl tin- tu-n's. ;* is definitely in the 
U;at fruttNoCeimic plane which are nove oper- 
i«i a daily bada v, ijl U s, [i( e - (l i< pattern rivme: 
s omademblc exient m i he future, to manUam 
in'.-. This means that airer-«ft vvill be flying tin 
I attd continents non-stop, not aionvy definite 
w tracks between ferininah. bus tfygr d;-s>,3eg or 
us i om-M- wnhin wide belts of iot space. The 
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FM'^tv.?- tfriTJ. ifemlnoaUat) .\vas &wggcsivd hv ;Mv PHei 
jSi M.- Redpstth.; of TWA .and sterns Iftsf suited in 
describe the prmeipie.s of this system'; ot 'i^vigatum 
It > an attempt tti.jjjan and wnrfc vlv flight b*. «v: 
of rr-ttain >!n i» (>roli>trii • I- nn nt- as rn'TiMU- d in 
. Slight; Vmd is ' irV cffpiA., •H'.t.'ot tifii'sauori of a^-tofogy :vmi 
navigation . Th'.* radio arid .pressmen (aneroid; al.ti-. 
n.vUr-. are the instruments used tomeasUre ihf pressure 
elements, and their use to guide the aireraft jTiight 
bg tenned the science of navigation- by.viftihit-tfy. • 

The or itrin.il woric wa5 done in.' the spring of 
by Fvedrick La.nbat'h Edw rtd fluitoh ,.r,d Robert 



Mansfield;, of ;f i\< : A- Mid u.,,- tjj«:« 



TWA, 
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- Transport' Command. Further tests vec h 
Command'"* 'Q: Wheelwright, of ''v" V 

■ Office ot •■Research and Jn.ventipus,, "un v/i 
'. range. HjghtS: made for the express purpose ;•»)• 
the value of altjint-tr\ tor y njl d.ivigatoiTi 

The principle', ot aerologation ran be apou 
equal sueeess to over-ianel and over ■*,."•'> 
ln.v*ever, .the- procedures wil] varv. Manv 
prohleui-. require a true altiiudo factor fot tJe ; 
tlon. and at p/esera there is nri practU.d r> 

- dcieimifiing the .exact true aJthude of die 
'when rtymg over land, Tfw- radio, akhneier 
diraie. this m« • atumde with considerable : 
when .>p.'r:wina mu die sea. and die dkeiiss • 
'.et'ted her* is Confined to the nvtr-wJif ' 

Acnal Tiaos:i(i'-n ts a rapidiv eispariding . . 
the jjiaan es ihtrt wore adequate .tor ' d;o« 
relatively slou aircraft are ■ «p 'longer --slit 
es-y-luiion of present .d.av methods into ;i ] 

and eiheient concept of aerial e. -.< t 

quite uiajor revisions of the principles tue • 
but tin- Vhangc is inevitable. The .pnncip 
practices o! aerologaUQir have' been . tested. . . 
greater officiency of operation proved, but 1 • 
the hull jinswe-i to die problem'. It is oHVt;e ' 
Oteinpt a> cori-ectiu" tin- faults of aerial nav 
as ivi' oiiw kruv. ■■<. and is a. step m dm uch 
tion 1 ! t. thiNsiu n of this syiteinf have caused : 
deaf ni' oiseu estop among escpgriepced navigar 
Tocleoi-ologtsfft v. huh have resulted In scwrat . 
in ''the procedures sirggf'Sted u th. t. -t p. 
the subject. jFurther dts.usMon and lotin 
probably .show better methods than are our inu 

The tise of the radio and pressure (ariet-if . 
jt'teteo- for the deierrniriahoh of *t a li-\e! p 
flight h- ve! po-,suo" and the driff angle >:4 



, has been thoroughly tested and the reliability 
mlts proved. By applying these measured values 
le elements to a few basic meteorological laws, 
itelligent analysis of existing weather conditions 
ssible. The value of such information is obvious 
ly navigataor who has had to proceed for many 
5 during "instrument" conditions, 
le in-flight determination of sea level and flight 
pressures provide a means for checking the ac- 
;y of the weather forecast. If the forecast pres- 

are considerably different from the measured 
ures, the forecast winds should be disregarded, 
discrepancy in pressures is indicative of an error 
eather map analysis and prognostication. Ex- 
nce has shown the computed sea level pressures 
: accurate; the error seldom exceeding five hun- 
ths of an inch of mercury (1.7 millibars). In 
>ast meteorologists have been reluctant to accept 

computed pressures because they did not agree 
their weather maps. In most cases, it has been 
d that the weather maps rather than the com- 
i pressures were in error. 

forecast weather map will show, with reasonable 
racy, the general picture and location of the 
ure areas. If the navigator obtains a sufficient 
3er of pressure readings, he can relocate the 
ure areas during flight, and from this current 
her map forecast winds and weather for the 
inder of the flight. 

lis ability to revise the weather map is by no 
is the most important feature of this analysis. It 

0 possible to determine the drift of the aircraft 
ig the preceding hours, and from this informa- 
to track or follow the aircraft when other naviga- 

1 aids are not available. 

le theory and procedures used in this problem 
iot based on "black magic" but are a result of the 
cation of measured values to accepted laws of 
orology. We are indebted to Professor John C. 
my, of the University of Chicago, for the form- 
and without it the greater part of this proposed 
ogation would be impossible, 
llamy's drift formula is derived from the geo- 
hic wind equation, and is based on the following: 

a. direction of the geostrophic wind is parallel 
to the isobars. 

b. force of the geostrophic wind is directly pro- 
portional to the pressure gradient (slope of 
the isobaric surface) 

c. Buys-Ballot's Law: in the Northern Hemis- 
phere, the low pressure area is to the left of 
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an observer facing downwind. The reverse 
is true in the Southern Hemisphere. 

From the above rules, it is obvious that wind di- 
rection will be at right angles to the pressure gradient, 
and by expanding this theory further, it is obvious 
that if it were possible to determine the pressure 
gradient in the direction of flight, we could then com- 
pute that component of the geostrophic wind which 
effects the aircraft at right angles to the heading. 
Figure 1 shows the relationship of this "cross wind" 
component to the total geostrophic wind. 

This geostrophic component, normal to the heading 
of the aircraft, when combined with a parallel com- 
ponent which does not materially affect the drift 
angle, constitutes the total geostrophic wind. In the 
illustration; h, h„ h 2 , h 3 , h 4 , and h 5 represent isobars 
in an idealized pressure system. The pressure gra- 
dient, or fall of pressure per given distance, is to the 
right. By applying Buys-Ballot's law, and assuming 
that we are in the Northern Hemisphere, the wind 
direction must be south. A B represents the actual, 
or maximum, pressure gradient ; and B G represents 
the total geostrophic wind. A D represents the di- 
rection of flight and is the measured pressure gradient. 
By applying the formula for geostrophic wind to this 
measured gradient we arrive at the resultant, D V, or 
the geostrophic component normal to the heading of 
the aircraft. D P is the component parallel to the 
heading, while D G is the total geostrophic wind. 

Figure 2 shows the measurement of the pressure 
gradient, in the direction of flight. It is assumed that 
the height of the aircraft is being maintained by refer- 
ence to the pressure altimeter; the aircraft would then 
be moving along an isobaric surface and the pressure 
altitude would remain constant, while the true altitude 
varied. The illustration shows an isobaric slope of 
300 feet per 200 miles. 

It is true that the actual wind is seldom geostrophic, 
and for that reason the drift formula is apparently in- 
accurate. Computation of the geostrophic wind as- 
sumes that the isobars are straight and parallel; 
curvature of the isobars introduces a cyclostrophic 
wind component which varies as the radii of curva- 
ture varies. In the case of pressure systems of small 
diameter, or low pressure trough and high pressure 
ridge points where the curvature is great, this cyclo- 
strophic component can be large enough to make the 
computed drift angle inaccurate by several degrees. 
Pressure change also contributes an isallobaric wind 
component, which is large when the pressure is chang- 
ing rapidly at a given point. Temperature differ- 
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mrc.i, Konzonicj.il v, iu'im- .the third nrov ■* hid shear, 
or thermal -wind' towpom-m All ui compo- 
nent*, when combined vwtti the geomropbic wind, pro- 
dut (' thr tor.d or ai rual nmd ,Too the :>.•■ do.i /one,; 
hemeve-r, only m rate cases do diey .components bc- 
cdine large enough to bo considered impractical faavi- 
gaden- Wt an- 'imbed at present, hv die fact rh.u k 
is almost "i/»ipos>ibte to m-f >■ u drsbed heading my 
closer than two degiees, which makes the tonsidera- 



altimcter tradings; .if the tru« .jlutude is in 
while the pressure altitude remains i omtaM. 
craft is headed »ow^rd hi'ahct pressure* 



The suggested procedures but deteriitit '■ 
Dj und values cue at; follow 0 : 

1 This method of. drift • determination sir 
be used at lalitud.es- lev, than twenty degre 
the winds in these tvt;b>m am not'-'gebstroph. 

2. Tire aircraft dmu Id he flown at appro 




tifjure '-it. . 



tipn of a •fraction of .i decree adjustment- impractical 
The Bell ami; drift formula is as follows: 



(lb 



in which ■ 

I " — - The t't.-osiroph-ir component ' at .-tgio ancles 
ki the hc,id'ui% of .'the .aircraft, .expressed in 
knot- This ii a or:p hour value . 

■ » | 47 

A" — '• A iabmdr constant and is equal to . jr 

D, --- ... True altitude, -as .measured b\ the ud»0 

' V .-altimeter, MINUS the pressure altifiuk at 

the start of the run. 

-O,— True aUi'iude MINUS .pressure aliunde- at 
rhe cod of the nut. 

! i i i i nee) in 
ritiodca! milt* between tbt .0, and JJ„ 

.,: ■ser-.:jo, ;-.«.•• ' ' 

hi the Norths u Hemisphcte, the sign of 
is the-- sign of the dnff condition By rgvi.evapg the 
rules for ureu'atioti of air about pressure ^a.enis. th< 
navigator will have .an indication of toe direction tif 
drift* In rhe Northern - Hemisphere, « hen headpd 
toward area;: of higher pressure, the v-ind will be 
from the ni?M. iUUi when' beaded tor .itc,is of lower 
pressures, .from the leii Trm presume* 'rend can he 
determined l>v insperuoM of the radio and pressure 
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the iame pressure altitude during die run 
.Obiecvations. An altitude difference of cOo 
not cause \r>\ u..-i ten.") eiru. but this rdroulr 
videred die maximum yjoiatKe a 'iovvable. ' 

■T The One heading or the aircraft di« 
change moor than ten decree duo.m; then 

sir.tilk-1 ■ f;e.t!tri i 'di tht 1 l'mhi jHi'M'nt 

t pplied tr> the mean" heading - 

■1 I h'- altimeter rc.ulimr' ntu.-.( be men?- -Vs 
: and she adjOstmenr of the initrumcmt... cheeki 
roijdirtgi Although the hfiig'ht ?cale on the 
tuneter is smaih the true aid tude shouk! he 
the neartsL tar ft - I Ph< obsetvo rmiM hi 
. thai the altitude is- no? changing during. the - ; 
. tion Tap the pressure, altimeter lightly, to 
. the 'rtctional lag of thh instrament 7 h, i- 
pressure altimeter? \kculd l« <Snd MtrwHatiri* 
du«' to location of the jn'-tt uu 1 ' ms, the is not 
lead the imtrorii'.-ft as nearly sitliultao . 
possible. 

5. The time, interval . bet w'--e!r. blwecv-atidn ; 
not be less th;jTj twi-nty minutes. 1 i 
■ • The l'„ compi.oeni can he converted u 
angh b plotting ves; tori Alls k m dauri ' i 
M the E6~B or smtilai U K. somptjt.et. 
grpundipeed is known, mean he '-,stim;ited '. 




ly.-Al (!';;,> I !:.,:' t' 1 ,', i . , '. VS -Y:.\ "a..:': .::V,:v-'';.v!!:?.-A.0 : S 

shmdd .'■be .irijuvid for the pataAel cm np< *■ t " t . 

s.f(-c;t»i»phK wind.; Pigunc 4 /shows mi dtffcr- 
VH'Mii drift angles tompmed from aiVpend 

tt) I thifs* .sdjtwfed tor flu- grnurtdspeed 
muded drift angles do 'provide the navigator 
< mean-, .for- tracking; the aircraft when other 
likinai aids ue riot available, hm thi* alon'R b 
fbcieni tor true navigation. Aimless w^sde-r- 
r "brarkc-trng" of the desired track Is not effi- 
navio;ieioTi. f<i-gaidk« of weather conditions, 
iVigator should had the aircraft to destination, 
amy's drift formula tan : be used for the est A 
i of .required drift cot rectum to remain on 

It the navigator wii! enmifuitf a curve, by . 
lg the (B L —D,) va!ut» orwrved against the ■ 

■ I' observation, "hown in figure A the cum* 
be. extrapolated 'ahead fo the. ly-st hour, and 
- - £h 1 value estimated with reascm.-iblf accuracy. , 

po-Afolo lh.it the extrapolated if 4 . ~ B,) va!u,( 
oi be true if the pressure system ahead r>f ; 
retail u'smaJI; however, by usr ;>S the tevi.^.-d 
cr map, a< mentioned earlier, the navigator cm 

this ixtiaoolaled value; Although tho pro 

■ wems ti: involve a great deal of guess work,, it 
a-onahu ippioai h to the problem. To those 
::• who njigbr eompiain thai tlvse propped 
d> require Ute navigator to be ;i ; sneteoroiogwr, 
tyh 1 point out the tact that-successful acrtat ' 
ik>ii in ,ttn' thethod requires a working knovvb 

• ! n<etc<n olojrv , . Thvic n :k> device at premm 
if! ■■hrnni.i.te the. need for good judgment bafeed 
e hi I ar-alvsi: of ihe tsi^tina < ondmops; 

• iratking of the anrraft ran he mad.- ,„mi« h r , sv >me distance beyond 8, depending, on the speed 
•e by u'se of pressure lines of position \P L .-t p.yvnncot ol the- pressure sv>u-m. V\ hcne\ ei the- 
> Tb"S< lines are dtteroiimd A f.-mpuunc ar , , j , l . lj; „- l to the.hffcditlp lie tin pre* ^ 
M. effect of the wind up to the point in mw • that pom; wind he the same .-that of the point 'of 

The theory he'tund fOPspuurwm ot thf ma. depanure: only it ihe pressure h die same, v.-il the 
ot the wind is . the same a s the (Ju<orv from ,h>c raft return- te. the htadin? bn> In the ISV» barn 
the toFfnuia for the detennination of F'„ is ;f ieOiispbeO-, if, the- pressun- is less than the pressure, at 
,1 'Figure 6 -shows the effect ei the>md on an riepartur'' pouit,, the aitcraU would have to he to the 
ft tUine, ihtuu^h an id' ufi«-d presMiif tysiem r ip.)n ».f Use heading line, a-' jn the case ot the flight ; 
he Slight is tViade, from A io R and the. rrne , iro.n A :o If i lit pressure is j?re.iiU. j r, the aircraft 

must be to The left of the 'true heading lm«.\ as in 
the • •-< t.i riic-'.'!; i'roin A io 'D .-, \ V ; ■'■;. e : ■ ' 

1 ,,, the eomponeiil ot the Avmd normal to ifie .true- 
heading, .multiplied by the • time involved would be 
the distance that the aiu rail uould drift from -an 
:s<i|iJot (no wind positions) Jt eabws than, .that \\ 
We drt.au the quaiipv h% titnes time, is 7 - that 
. this- {,,n be i otuputed fiotn the same formula e>;- 
( ept that A" the air. dnuiue be<' nnes siniply tiie true 
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iff is used t>. flim.", st as obvious that the air- 
.•» otj Id i '.rid .up on. the 1 he tl dhyg Fine a; i.-oita B 
-e the pressure at B iS '-qsiat to .the .pff^ure at 
I tiie effect ot >hc. Wind, has been eaneelled out : 
t r- .basic dope is ,-.•!.-• Jn th'r <■;,-.;. the jjres- 
i-sfi jii ha- beeiv ennsidered as' beii(g'->tid)onar\ . 

piessnre an-a bad been moving in the same 
on as the aircraft, the point- ;it which the siA 
would arrive back on the heading line would 
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airspeed: The . mathematical derivation of Z„ is 

shtnva' U ' 



in which. .Y-fruc airspeed i'uwv time, sa the air 
" : ' dinarur traveled 



isoha'ric . surface , thus r^gardies*. »i jrutjim 
wilf.be' the 'distance normal to an oirplot thi 
craft" has drifted,.' 7.,,, plotted vrrioruillv 
airplot, mdic-nvs iiu distance the .nrevah 
this ajrpiot. If a line is drawn ihn mob if 



then. 
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.this Z„ yectpr 'puraiief (o the airph.i, the i 

line of position. Ftc,i!ic 7 show* the pressuy- 

position (P. L. O s PVs and. its relation lo ?!> 

The pr essuxe line of |xwat>on has .been < 

■considerable <wt e«s during the pa a vi ,-.r. ar 

By stipulation. V , pmc- urn- will he donated as Z K , . ,enee. has shown t\tkV,. O. R, to be as aa-uh-a 

then: f.tlesti.'il lines ("he opeeted urtiraq nl 

.7 —ft / ''' ] 2 1 O 1 s thret nautical mite* Obviouil; m 

T , . .. , - , , ^-^"S teasing -the pressure line on an ah-plot, die f' 

i „ is independent flf the ^nufeiispeed. because; yw - : : , " , ' ■ , , . . 

• „ • ,i , , . , . , , .will only oe so urate when the airploT is 

are measuring' die net change m the height of an. ,,, ' r .V, .... » , . ... ' , .. 

. •• I he use os the- Air Portion Indicator { A V 

rn.ikt she problem easier. So «.ohe and tin . 

pressure Uric mute accurate In any case. \S 

struetinc ati airplot ; front observed airspc' 

headings or by uM-.of the A. P, 1.. thf atrip} 

tsot .he. continued for more than three hour' 

Cumulation of error? will mtiVuisK -affect th< 

of the pressure ; l»rie of position if earned jfp 

fitiurv 7 Thus a fresh acrplot should be; slartfd Ir^rroor 

ot f)M f! no-.U'on i vi rv three hours 

During d:e/ht;hc tllphi'^ over route* when. 

■aids to navigation are limited, or are of p<>o 

the. navigator ha> a means of drtennunn^ 

tion of the aircraft at : arty time thro a Mm ol - 

ts po-,*ih!e 'f'hn intery Uiou of ,i st.io L O 

pros' UK- 1 Of v ill hi in i< > w i . H: 

The suggested pro.-. dure for deK-unuiatu 

P. h; O. P is. ay 'ofj.owsr' 

1 U>e the altitude dlfleu-r.cv at some 't 

as tiie Q, vafu»\ and die altitude dim n-u< 

thne a uro>urc' line is desired as the- Z>., v;i 

2. Compute ,md plot iht aitfJo! '(n'n w. ' 

tipmi Iro.ri the f), po'-mon, - ' '" . ,'. 

5 Use the mid-btitude between /J, and. yj. ■• 

cations as ihe btitudc- lor > r»nputaiion ot 

' east an t . 




. [ tloinpnie /:„ and plot the X; vty«« 
.i cie. !<■ lite tii no-itH'ii mi th< .ma loi a . 



»t short range {light problems, such as. -starch 
uteol Might*, mL]i-irr- ?he utranjenancc of a. fixed, 
and the flight tinu- is ai no great importance •; 
•adio altimeter is a valuahb- aid £o the navigator 
•h Oights, but the value of the instaMignt in the 
-■/(I *>f ion? iVaTigf.- ifrlai trart^iqft'.is -immeasoi - - 

The. possible shortening #fj¥qtfhtnt filet. j time ' 
the resultant fuel saving 1 -, iv of prune importance 

< tVpr- of m;h fjtintj 

■t rat muhods have been device! in 'an attempt to 
'til tin- Right, 'time t« destination, and al{ have 
*rnf suf.'N\ They, have tmt based on the . 
ire pattern type of route svlettion, which cm- 
of fitting the track: of the flight ' iWimif pres- 
.in-a» to obtain the benefit neipmy winds 
[tovijMUH studies -tht: up(>ir air-clarts carcfaOy 
tetenmnes a composite c-.-urv which will keep: 
n raft on the pmpri sidp'of. the prelim Wstems 
vr tail winds or -to ttiinirtuKt head wind*. 'The 
indugist then makes- a wind .forecast this 
, and the Ihghr is : earned out -by c«>n\i?niiorial 

>ds nf navigation Tl'i , ; • -•>•. pattern niethod 
ecu u-t.d with i:oru.i<K'i ib!< m.cc^ . but it still 
i .* great deal to be drMr«J. It is true that the- 
ater can steer '-c^ff -course'* to . find ' tail • winds'," . 
litltfc tljts is kepi within reason the added di- 

will offset the gain in ground speed. Also, an 
.urate forecast might give the navigator com 
ible distance to "fly against head winds instead 
• expected tail winds. Too,, unless the navigator 

■ many, flight plans, 'based on as many different 
(nation of routes, he will, have no guarantee that, : 
•tite bf: ijas selected is .the most efficient. 

. aerologation unite which is described: here 
m niter s'l the ,5-lv in'aQt*, of the pressure. pat- 
-ou'sc .-without the disadvantages. It is. in effect, 
utomktio presMue pattern route 'in which the. 
of distance flovr. to the speed gain is optimum.. 
<t it -is tms that h;j .. aircraft 00 the great circle 
niight make b«;iier a,rouf>ti -p ; ;ed while in the 
weathor w as the .urriah on rhr aerologarioii 
. this awologalion route -will assure dm b"st met- , 
•ccd; toward destimmiort The use o! tin.-, ano- 
or. route a bo has a 'definite safety hictor The 
■jt.'tmn ol a single, constant, drift correction, 

■ is;used, h not made -from forecast- winds; m 
tin flight can' be planned without any f-mowleogc 

c i-'pcvu-d winds. This probably 'sounds- like • 
\* -to the many navigators who have nad c%- 
iKt with die North -Atlantic' Crossing or other 
11- oi inrciiso weather and -hi%h wind-, hut this 



: > not m-i a theory , ih- mefhvd has . been tested and : 

proved, ." -: . ■ ' 

Probabiv -the greatest fallacy of present day. aerial 1 
navigation is the continued use of the great circle, 
course, simply because it. oilers tin- shortc-i* distance 
to ' desoiWion . Experience, gained from, thousands 
of flight acre*;, the North Atlantic, Ms ihowh that 
the great cirele trat k t» seldom the' best choice, from 
either a weather or time standpoint. Operational 
records giye proof that thh Thort distance" route can 
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require a> .much as four hours more than other routed 
to the v.i.ni' dcsiiuiitioii - Tiine. differ enoes as great 
this- arte evfrcitte : howevee 5 lime saving of fit teen 
minute^ carutoi he ignosiid 

The ma inteu.ii if c of a fecrd -track, -such as the great 
circle 01 rhumb line, often require- Large drib cor- 
rcction.s with a resultant. k>ss of grotuid ^pced If the 
uavu'aror whc to apply a single average drift eor- 
recnoo for the entire f fight, .the ams-aft would then: 
■ drift fresh with the wind, and ei eater ground speeds 
be rcain:nj It n trwr that the airtr-ii nngtn drift 
as much av-a hundred. or more miles from tlic m.nol 
trade, but the minimum correction- has been applied 
and the aircrafr will drift back towards the destina- 
tion. The feeling that the aircraft is hr-t if it is tnore 
than- ten miles from the fixed path has cm foundation. 
Regardless of location, when making -m ocean cross- 
ing/the aircraft is operating ove t the same kind of 
• -water.- and, the s.ime navii^ation-ii aids are .usually 
a.v;..U..ible. ' / , " ■ . 

U'lring the first Vears . of scheduled .over- 
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al%ti, several navigators used an ayt-raije d<i(L < o>tr; 
tion.for the •-..or:.- crobMiig with fate success I :<ese 
singlf drift conr-cfic>ris were detrnmned .by averaging 
rlv drift cor recttons that appeared on. the. flight plan, 



Since these • corrections were computed I ram forecast 
uiiicJ;.. the flight w>"mld aiTA^- at destination without 
fui diet coTiTCfion:, only if the forecast wind:-; were 
accurst'*. In most cases, the navjgator had .to snake 
several revision;, of heading to make destination 

By applying what. We now know of -aerology and 
alumetry; the constant drift correction can be de- 
termined, easily and accurately. il the drift' over a 
past period can.- be computed front the slope of the 
isobane syriact-, as rtieasured in flight, |t foUotvs- then, 
that the drift, ahead f drift correction) can be 'deter- 
mined" in the same manner if the net slope of the 
isobaric. surface ahead c an be found The: ■difference 
between the height Of the slope at d« pai nti{ aiid ai 
de-Mirv.it if -n point* would be- bio [B^—D.) •••ai.ue used 
-in the i'orrnub. ; Z,. will he the net. efieet of the vwnd 
for Uk entire hi&ht -mo 1 <.;m h< convened so an .ahgie 
which would be the minitnuru drift < orrectiort heeded,' ' 
. The formula /Used is the same a*, used . for -defer- 
KiinatiOn of. the pressure line of position, ' [ - 
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7 . .( .V. • 
m which. ..... 

---The r.ei effeVi .-.t the gepstroptiio ;- wind 
normal vn she. ^ir.juvjbt imc (rhumb Hoe) 
path oi ih." jirtrah w (he destination This 
is expressed in namsea) miles , . , • 
' .- > | 47 \ ' " * 

/i'WThe latitude .constat) It -.^if-Ty- ) for thr «&!»<;. 

■ \'<'P L;u./ ■ 

latitude of the Ihehl, ' 
/>,--- The absolute height of the ; : selected po^mo 
. level (isobarsc snrl'are) over tta: po?m ot 
. departure, foreoast foi the lime of take-off. 
/X--Tht absolute headu of the same pressore- 
levri over the destination, -forecast.. for. 'the. 
einmated time oi arrival 

■ -J.A S.-Tfre mean true air speed expected lot the 
flight. 

The /„ value an he converted So a drift m erec- 
tion angle graphically, by plotting the vectors in- 



volved, or mathe.matic&Hy by dividing- Z„ « 
•rhumb Jam* distance •■which will result m tn> 

' ul tin drift correction angle..' The problem 
solved eariiy on tnosl D R, computers, as an ot 
problem. The drift cot rectk'n ..inftle deiur, 
these luexhods will not be ej.ai •. if the dis 
greater than 600 miles. V- the distance to 
Uon h greater than thi<, a snu'dl eo'or will I 
durcd once plane trtge-nornetrv is benur us' c! 
a -pheinat maorrio This -error, is nffdisihl 
' ever, since the angles involved, arc very mall- 
small angles -there-, is very ikilv differenr«- 
plane and spherical triangles, 

The d>rf(t!on of the dntt correction angl ; 
{< rrniued sn sh same jnanhee as. for the ores-- 
of porition If dre'. -height -of ''th« . feobaru st 
■greater at destitratioe thaw at departure, Uie n 
i< that of approaehing a -hs^h jjr&sute area, 
Northrtn Hefubpfiere. the wind would ix- t 
right and the drift correction. 'would be. >.lu.\. 
height at des ination were lov»rr that! thai a 
tore, the c-fftft would be a wind horn 
and the drift eorreCupn vvoold be mhfu:i. f 
>hoH" the aetoh'^ation mute . ' 

Here, again, we are using forefcasi- mfonna 
the dcrcruiUMti.in of a constant drift correctic 

. ho-vever. the Use of jttsi two fcreeas? values, I 
tht i-ohari suit..-, at each end of th !, >J 
the many 'foreeasr, winds erimutP, 'reduces the : 
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ity of error Also, it is true that the heiglh' '■ 
pressure Jevel can bo dec- rosined, with greater r. 



will have to extrapolate surface pressures to the 
ed flight level and then convert these flight level 
iures to heights. This can be done with reason- 
accuracy by use of a pressure-height slide rule or 
h, but since it requires that temperatures be fore- 
as well as pressures, another source of error is in- 
uced. The desired flight level will seldom coincide 
the upper air charts, and the navigator must inter- 
te the heights given by the various charts to his 
ted level. Careful interpolation is required if the 
t is to be made at altitudes above 10,000 feet, 
rdinarily, the computed drift correction angle is 
ied to the rhumb line course and the navigator has 
nstant true heading for the entire route. The 
puted drift correction angle can be applied to the 
rate rhumb line chords that make up the great 
e course if desired. In both cases, the drift cor- 
ons used are constant. It is possible that under 
lin circumstances the aircraft might be drifted 
areas of bad flying weather. This is the case 
n a low pressure area is located on course between 
irture and destination and the aircraft is east- 
id. The best flying weather is found to the north 
le low pressure center, but the minimum drift cor- 
on would allow the aircraft to drift south into 
frontal zones. Time saving would have to be 
ificed in this case to avoid the poor flying weather, 
the flight would be planned to keep the aircraft 
h of the pressure center. To do this the navigator 
Id pick a turning point, north of the center, and 
: for a constant correction to this point; then solve 
mother constant correction from this point to the 
ination. This requires careful analysis of the syn- 
: and forecast weather maps before planning the 
t, and a continuous check of existing weather con- 
ins during the flight in order to avoid serious 
:her. As mentioned earlier, good judgment can- 
be replaced by any device or procedure, 
uring the flight, the navigator must keep a con- 
t check on the sea level, or flight level pressure at 
iestination. If the forecast height of the isobaric 
ice appears to be in error, then an adjustment of 
:onstant drift correction angle is indicated. This 
ires the solution of a new problem from a known 
position to the destination. The navigator must 
ipolate the radioed sea level pressure of destina- 
to his true altitude, and then convert this pressure 
his immediate flight level pressure to heights. A 
drift correction angle is then computed in the 
rial manner and a new true heading flown. The 



navigator should obtain the sea level pressure and 
temperatures at surface and flight level from the des- 
tination every hour. These should be carefully com- 
pared to the forecast pressures to make certain that the 
forecast pressure will be accurate. If the navigator 
does his work carefully and seriously, the aircraft will 
be delivered to within a very small distance of the 
desired destination. The pilots must also work con- 
tinually to hold the headings given by the navigator. 
Steering errors can put the aircraft many miles from 
the destination. 

Tests made on more than one hundred flights using 
the constant drift correction, show that ninety percent 
of the flights arrived within fifteen miles of destination, 
and fifty percent of these flights were within ten miles 
of destination. When it is realized that the average 
distance flown was 1500 nautical miles, and that most 
of these flights were made by use of a single true head- 
ing, the safety value of the system is apparent. 

In order to see the expected track and to determine 
the distance to be traversed on this aerologation route, 
it will be necessary to compute several Z„ vectors be- 
fore the flight. For practical purposes, these Z„ 
values need be computed only for the wind shift 
points enroute. These wind shift points are located 
at low pressure troughs and high pressure ridges on 
the upper air charts. By plotting the Z„ vectors in 
the proper direction from the precomputed heading 
line and connecting these points with a line from 
departure through the end of the Z« vectors and the 
destination, the expected track is shown. Figure 9 
shows the determination of the expected track. A 
comparison of this track with the upper air charts 
will show whether or not the aircraft will drift into 
bad weather areas. 

The theory of navigation by altimetry will be ex- 
panded still further to determine the expected ground" 
speeds enroute. This is the final step that makes the 
forecast winds unnecessary for flight planning. 

Since it has been proved possible to compute V„ 
the cross wind component, by measuring the slope of 
the isobaric surface in the direction of flight, it 
should also be possible to determine the V p compo- 
nent, which is parallel to the direction of flight, if 
the slope of the isobaric surface could be determined 
perpendicular to the heading. 

This V p component will be used in conjunction 
with one hour of the true airspeed, in order to deter- 
mine one hour of groundspeed, so it will be necessary 
to measure the slope of the isobaric surface for a 
distance equivalent to the true airspeed. This can 
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be done on the upper air chart by spacing the 
dividers to a distance equal to true airspeed, placing 
the dividers across the expected track, perpendicular 
to the true heading, at the point in question. The 
divider points should be equidistant from the track. 
The heights of the pressure level are then read at the 
divider points and a (D 2 — Devalue found by obtain- 
ing the difference between the heights noted. It will 
be necessary to determine the mean slope between de- 
parture and wind shift point, or wind shift to wind 
shift point and wind shift to destination. Figure 10 
shows the suggested method of determining the slope 
normal to the heading of the aircraft. 

This computed V p component is combined with the 
true airspeed and the result is expected groundspeed. 
If in the Northern Hemisphere, when the low pres- 
sure area is to the right of the track, the V v compo- 
nent will be subtracted from the true airspeed, since 
Buys— Ballot's^ Law indicates that this is a head wind 
condition. If the low pressure area is to the left, V v 
is to be added to the true airspeed since it is obviously 
a tail wind component. > 

The accuracy of the upper air chart used for this 
computation will govern the accuracy of the results. 
In checking thirty trans-Atlantic flights by this 
method and comparing computed flight time by this 
kind of groundspeed against the actual flight time, 
an average difference of eleven minutes was found. 
This compares favorably with flight plans computed 
in the conventional manner. Practically, the ground- 
speed need only be computed between wind shift points 
enroute. Two or three groundspeeds will suffice to 
compute flight time within a few minutes of the time 
determined in the usual manner. 

Another advantage of the aerologation route (single 
drift correction route) is apparent when the problem 
of traffic separation is considered. If all aircraft 
flying in opposite directions between two points are 



maintaining a great circle or rhumb line tr; 
only separation possible is a vertical clearance, 
in adjusting the altimeter to the proper a 
setting might jeopardize the safety of several 
If, on the other hand, they are following 
heading track, a horizontal as well as a verticE 
ation is provided. Figure 11 shows how 
possible, while at the same time giving both 
the most desirable route. In this illustrati 
assumed that there is but one pressure system 1 
departure and destination. If there were tv 
sure systems enroute, the paths of the aircraf 
coincide at just one point. Three pressure 
enroute would be indeed a rare case, but ev 
the paths would meet at only two points. 

An excellent example of the usefulness of ] 
puted, single drift correction flight can be citi 
the experience of a flight crew operating o 
North Atlantic. Figure 12 shows the upper a 
with several tracks drawn. 

The flight departed from Newfoundland c 
appeared to be an entirely routine, but long i 
Scotland. The weather map showed that 
pressure area was south of the course at both 
the flight, with an extensive high pressure ar 
the middle of the route, centered just north 
* great circle course. Figure 12 shows the pressi 
at 10,000 feet, the average altitude of the fligf 

The first few hours of the trip were un( 
except for the strong southeasterly circulatior 
drifted the flight about 90 miles north of the 
course. The captain and navigator conferred 
point and decided to get back on their planne 
circle course, not realizing that the wind wou 
in the near future and drift them back on cou 
new heading was determined and the aircraft 
accordingly. About the same time, the wind 

{Continued on page 52) 
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RADAR MYSTERY 

Trans-Canada Air Lines' radar screen at Winnipeg 
picks up not only aircraft operating in Winnipeg's 
vicinity, but also geese and ducks. For a long time 
radar operators at TCA could not fathom the dots ap- 
pearing on their screen. Too small for training 
aircraft, they were finally found to be birds migrating 
at 1,500 to 2,000 ft. 
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n . Dtvyer te~ the j.mun4er.'*sind m^gideM ••«/ Aerial ■ 
tcfs, Irtiv, mKuufmiUfefi *•/ pxrqtjet'Jmkc riivi&mtv.f. 
•} perusal af hist bvKkgtvund. show* why— -i-.cunpltteh . 
Jrom : hmi<*e*$ vt'n*lrf&t<itiarix^— Mi* interest, at <iir 
seise ■ n&nimii\\i fie'- tens n J^mal pttd&t&r-JH ". 

/ ft-.ir ii fr«if?*- iitvdirvd ttilh iha Ifjn^fisf W«n*f»jp ; - 
t flight *>j ihtV: war (9 hmlrx, 37 minutehl. One af ' 
>n*. *t*rt\n % jr., a &~17 pjtot of th'tl &th Air farce, 
hni .-f..«J»»» ar«T Cerrpam and f>ikvn primmrr. 'the 
, TlHim<t$ }•■. «« «» Atmapolh graduate* i<?4S, now 
i*r ffv<"mi a erwmr in tftH- Pacific* Mr, />n\ve? in 
'tipir-nt iA.fr ;V,».»; QrdHime. Det elopmwt 4*txrti ■ 
■i* fewwik -p«-1 »fKief^»»s*?ft( W;**' »*» JVawdl #nl< 
ts «. fttumfvr <*f ibe Avxmnn 0>nmmA&V, ft ami 
, • Unite:} $Utt*>$; ti.E&.'wr vf lit* S'fV,fs< 
6W«h it; ipue/ AAiUuty O'Um.wV**'/-, Af k i f»& 
rMutni <*/ Late" /or dtajfiinft ihe iMunt-rhit £b£& '■ 



roteehnies 




iri«<.' the war, pyrotechnics . .•' .described 
e .-t tenet' of burning fuels and compound* IP JMV" 
<■. riai!i -visual eff-cts . . developed into a . 
irnt- industry, along with d.f ironJcs, aeronautics, 
■> titer of the arts and ydea-ies. -which were, fulfilling : . 
irgent wartime need. ' from a ei •mpaf:i lively 
le -business, cpmmdiity regarded as merely the 
uctjoi! and selliug df fiievvorks. there 'has emerged 
■;aei and complex srienct- producing a multiplicity 
n.du- t-i lor many needs. The debtee 0< pe; - 
.mce perfection achieved under the. hioxt rigid • 
n[ tests })as been amazing. Yet, it was natural 
exceedingly high standards were wt cssary bccanic 
an live* depended on it. In many instances', per- 
aiKi; failure would have meant lews '>i hf»- 
orld W .ir I experiences proved that nil methods 0>f; 
tiling -were. h«K4«j4^s »nd mewl times unreliable, , 
phone fa** s \\c\>- >h"ii -livid U'i niu.' u{ thr "'in'TO- 
•f .iiuUery biwrages, Tre-nehes .were, too close, to 
iv lines to permit tlag signalling. Messenser setv- 
ciotly in human fives., and telegraph was easily 
■-.fed by specuu listeoing devi cos. Radio' was an 
j .secret and subject to inrerception and iamhiing,' 
s,. ; pyrotechnics, in . code, provided, the logical 
»■%• and 'was Uw signalling mediuui. rcsoried to by, 
suJe\ . " : y,-s 

'hen the. Armistice aided h-aitshtieA in. 1918, pyro- 
nies manufacvuK-r;-. forsook their wartime rokt ?unl 
i back to their early trade of producing lirewotk^ 



: The disarnianjcnt program, the belief that the "war to 
?;nd all war*' had been brought to- -a successful end, 

,■ public reaction— all played a part in tenninahng fur- 
ihei research and -development of equipraent which, at : - 
test,' promised little- -of comniKrciai value. It became 
-again a business r»t supplying various noisernak*:*rS and 

- bright-light display* for Fourth of July relebratiops. ; 

Thus, by 1939. only a handful of men in the coontry 
kru-w- or c' e t red .much about pyrotechnics— either as . a 
. --Kwnce or a business., A fe>' flares,, smoke lx'tnb>, land 
mutes, rockets, and other items had br-en developed lor 
.rsililarv and: naval use, but: (he volume of unhttal h'usj-: 
-n-S3E did not warrant any large soale "operational :»r •' '■ 
production improvements to -increase their effective- 
ness. Various types of pyrotechnic equipment were, 
uvd in sham baitle- and uifmeuvers by the armed 
forces, but O'tlv under cotldnjoris dir.tatedbA' the user*.. 
Tntis, the need fo? 300 percent performance -was not. .. . 
particularly imperative h ' 

The l\-;u\ Harhtir disaster catapulted the Nation, : 
into ;i woild-widf conflict, the : proportions of which' 
ut"" i» o i.e.-i r*., i ii.igtriacjon of oiir most expet- 
ienced (mhtary comihanderis;- Torrid jungles, ky polar ; 
regions, operations uudefseas arid. in rarehed attnus- ; 

- pheres at Ingh aititoct. s, ail had an effect on general . : ^ 
operatk'it« :whl»h ' pwxl . ttiaov special problems and. 

• ' often tendered nvelhdesigned material useless, 

Mr«' o-S t! r df i'eSopment in pyrotechnics was held 

h. ' : ;,=' .''rh' :. -v. y y-,.,,.-, '-, .", .'; ■ >v-. : '■" -y.:,y-. ,-.y; : , 
JA»wfn-j SAf hfrtnrh'u/: it-ftnuttms. kit. *»nd* fr, ti,s A'«^>- 

V'v-IV'-'yt.V'y:':Vi:.:v:;;^<-: 

'il 

:S '4-:is> > :'. ¥ r'i' ; w 1; ; : 
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»V£v,.£- vi',i'-.,r-, if i'l'! !i'!'.lW.v. :l n:..rhv. < :i k .>h^v;.M: 1 ',.,-v;;''-:'i'- >,;r -7,'!;*''^,«/- 
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$8f£ivi dunut; llto wa> , but dn. coming uf VJ-dny placed '• carbide lights used on bicycle* at the tun; ol 

it in the "now it can be told" category, I« the spring Jury. No smoke signals, had been approve 

of 1942. the Navy's 'Bureau of Ordnance was engaged -sea rescue '-work. All we.rp made to standard* ' 

in Collating masses of reports from the four corners of able to those developed for the fireworks outfit: 

the world. All available data from the fcrm-h, French, and were of the hit-or-mUs variety, Thus 4 d '. 

Chin: sc. and others w.is bcieii 'Ja.-sifh d anah*< d, ela;- of rueh equipment had to be Miflkieut to ali< 

ified and distributed so tit Id officers, m»m of whom . average number of misfires, phis an aliov. 

were new at their jobs. Alarm and "identification sig- spoilage: due to' improper handling 

nak formerly used on maneuvers,.. often prosed totally Recognizing the needs of the times, -a , 

inadecpinte nub*- conduct of modem, high-speed, high- cxperienepd individuals combined to consider 

powered war hi which the merest fraction of a second, . !<-ms oi developrmmt, production and use. I ; 

or son i e unforeseen condition, meant the difference ."ferred at length with milirary authoriuc. 

between sueetHy failure. : whom ie-ft ihar more reliable rescue signalhi 

ft nijght be veil to review bnefiv some oi the prac- men? lor u-,c on long ovejwate.i flight-? was. hi . 

rices which existed in the pyioterhmc field m 1942, Currently available equipment, entire!;,- de.-. 

For years it had K'<rn a. matter of providing aerial fire- - • use. on ships, in lifeboats, or on rafts was t>o i 

W.ofks displays of 80 rockets, &Q - ftares,, 80 of something heavy, and generally too unreliable to pro 

t'ise. "1 he maxsufactMtftr would bring a'ong hi* helper ... practical advantage to the aeronautical piefos 

and about 120; rounds of the various types, with hi™. for example, the old-fa^hioncd stick to< 
IS nne failed )o h're. he tovsed it aside and took another, ' / b f t-ti in u,sc- fof more than 100 years on •nn-r< 

Hf regarded thr t:iiMl.ii<-ru ol hi- t or)tra.at Z saiivfoi , U It. , photograph act ompauyine: tin . 

tnrv if he used 100 rounds to -obtain 80 displays. -But -' is shown, ready for launching, and in * orupai 

with iht i-xaeting «pi-» .ficati.>ny required foi military ?, Phto! R.ickei Signal Mark .:■ Shower, w 

and naval use, such ■.standards of performance would, \eeoud operator is about to launch by mea 

: if continued, havf v<>si manv live--,. . - \ Pyiorechnic Prejeetor AN--MH Although ( 

Pyrotechnic devices for ah sea rescue tiieu available uah of both types were made and "used' d\ 

included the Friction Ship Siirual .Light' Very Pistols ' war, the <s|R-k rocket had the following oh* 

. and 'Signal Cartridges;' ;-. Parachute Flare, which' re-' • advaht^.s-i .' -:-? 

quired the. us*;- of a V/% pound pistol for projection, to'. ( i ) It was not absolutely 'moisture proof" 

!a0-foot altitudes, and a water, light .similar to the ( 2) It required nialch ighiti«rn7-: 



'ark 2 Life Vest r d<ZAi>inrd- by - BuAk,y ' ikotm%iy 

arh 13 Mod. 0 f.'.n- K <t.ht D. , 1 i^ii. n ri'iL fi* 
* p9tk<is of ihisvtsi" x>tfm44T4 9$t,ipw<v*- 

h required the lerng stick to guide it m flight - . . 
li r^qujit-dfi launching trough 
Bt'i-iusc u. was manufactured in multiple? oi 
! "4, 24„ or jnyTf. the hiding pressures were sr. 
varied that rockets, often .delayed the di*< hatgc 
c»f theit pellets, until ahet they had passed the 
zenith of their propulsion, arid were\ failing. 
Often flit, falling rocVi ejected pejhns within 
a levy fct-t of the water. 

The position of' a launching trough is such that 
in a seaway; the roll of the ship my deflect 
the 'initial direction of the rocket so that it goes 
eft* the deck on an almost horizontal plane nud 
crwhes into, the water -before tie- delay train 
ha.s a chance to exprl the pellets thus del cat - 
big toe purpose of the signal. 
Nu.i r v wanted a Piritv}) iioeket Signy! with, po-si- 
^mon.-a carHuUv bahmeed d.- lay nam so th.it 
ts would ilt dnjiv in Iioai-i it thi /enUU. 
ee dial wpuhh.dfffrd the ..operator freedpn to' 
i any desired direction, regardless of the move'- . 
>t the ship " ' ,■' ■ . ' 

oela f eoeased in a« rstrailcd tduininum Can- 
yiilh a standard priuiem was subsequently dee; 
if meet V-u-y "v.iorei.u-ne, Surrounding the 
Ihn'ir tube is a sen c? of four collapsible vnnes 
hpsmg Cut a; tin irnke( It the pi met km 
t -ratiorV, these vanes, acv. as. does ' the tail vane 
*ly on an jw hd bomb whir h is guided in fliehi. 




'Vim ald j/uhioned siirh type' dut'tfu .mcitit iitft) with 
KaHrlim rock, <m'A the A-P Pistil Rn-iket Shctt-xr Signal ui 
e>mu* jv i the Niivy for w. vn Am mean flag #t%**h; - 

Bv individually loading' each rocket with progressive 
'ta. iCincnts of propeJLuit, « impressed with uniform 
pii-SMii". the rime delay was made uniform and as-. 
*ur«*»ATCtr provided that the pellets would eject at the 
feiiith. The initial -auxiliary powder, discharge given 
die rocket causes it to rise .u.>out it) feet before the 
propeliailt' iiteremenis geeirrate suffieient jet pressure 
to drive the rocket to the. desired height, whether 'it 

he 300 or "1 ,M)0 fefet 

A number of these signals were submitted tr< the 
Navy for .test, as 3 result, of which a contract was 
issued to manufacture, the A T 1 Pistol , Rocket Signal 
Mark \ Shocec, and to pack them m z cpntalrier 
holding ;? units, together with two Pyrotechnic Fro- 
jevtOi.s AN' -.MB. This assembled pyrotechnic kit was 
designated 'Pyrotechnic Outfit Murk 2. tt was made 
available for tjsc on all ships Under ihr.Amcrkanfl.ig 
r. .r-pUKen.enr tor the 'Old type stie'k .-rorkef. ' -V / - 
The Coast Guard had -'approved a large float smoke 
sijjna i, ' but. its si «' - peed tided the possibllrti: tt rising it 
m aircraft. Tin 'jgual was 9 4 inches , high. 6.'>J 
mehcs iii diameter ,ind weighed ,5 pound*, 7 ounces. 

•••'At this -dime, also, the 'Navy was using Hand Grenade 
i it : Mfi. <Uii.ii emitted :? gievish white smoke. 

' Smatiej and li^t.ser d,.,n ihe smoke float signal it 
ncvrrtheless did not appu'neb the standards sought; 
for- air ;.ra icaate svork. ll Voiitidned , pv/ottvlutic 




grenade quite heavy. Ti also bufi-jd wkh cownicr- 
abSe heat, rendering it useless as a hand smoke Mgu.U 
•unless provided with a special, holding : too!. While' 
tbi< would "Add rather than detiaeL from its ■ dssad- 
yantrtgfrs. if seenried the best, starting point Hi the (itntv 
, , A folding Wax- '-holder wk .devised which fastened p>u- 
iHjf-ffK if the /bottom of the eontainei and folded 
a'gafftsi The' sides. For 'a Short tim'e it wss afted with ' 
mt)t: measure of success when no other signal was. 
: iivaiiablt:. Like all other pyrajeehhic : ^CBpio£Jit '/<*&• 
hand at the timei little thought had been given in de- 
Xitjii to limit wright and de-pfacenicnt. or to make the 
container raofsturp-proof. "It" vyors but . t?ne of die 
many innovation's tissd in tli* early part of 1912 to 
fill out. the. gap between design and the firm) develop- 
ment of. adequate signalling devices. ; 



;,sexateher w ou Id operate the janitor. Wivn 
signal gave off a fair type of ted light for"? rr. ; 

in actual use a- ao air sea rescue d^ji 
however, ihe ■ friction '»iiip .»i.'nu-J frequently 
ignite It was found that after .-.w-r'al 

••• high attitudes the signal literally hf'rntiu-d _ t 
rarefied annospnen ind on ' -descent r />>.;. 
taking ne hdth; air and: moisture, C'bviov 
pquipnicni wax ot little vaJuc as emergency 
unless new signals were installed at each. 
The addition of the handle to the Hand; 
HCKVlij for daytime use was still fir.- i>r~,< f . 
too, contained ffae .weakness, of 'absorbing 
after scvcial trip*- to high altitudes. Yelk ■ 
was substituted to provide the signal .with 
range of visibility., but we still had a long w. 



Wmm 



■:>': 



iVti'f nompafalioe nzs md . ^chtpe qj 
srnrike emission between .<f.t)iiiii*d' floating 
tiW,t 'Jefi) used m lifeboats and;' Ufe- 
'fefft . of ... mere hun t 've'sseh. and tke A-P 
Bi-imti Smote} Hand SigKat AN; Mark 
1 Mad. I ' 



S kop nit; rf *< tompathvn ■ . \t% fa** brst- 
Ii'&m:*- between . the xha'tt&a'rd ' 'trfiiin.uft 
/< urtum-tyfir! iiisheis. Jie/s u,->v.d on 

. mt-jr.ihani' v&Meh, and- <he Navy 'i-eiuttite*- 
p,iv{, ihf.AeP Otay-NivhrM^kll &$*d. Q. 



v.','- y.'.*' y y . ■;, ■• 





■ An .exaniple of the irtadequaeies of signal avaii- 
abl<* a i the time, is to be ibund in the oidinary fric- 
tion ship -signal which had been, used for near!* a 
century ahoa'rd naval and ■merchant vessels. It Con- 
sisted of a .wooden' handle, 5 inches long, to which 
veas fiwtened a 4%-rneh pyrotechnic candle. Over 
Uus candle a wooden cup was placed The e.up had 
the abmslve .on its ohipt side similar to that' 'on the 
•ordinary safety mai-'d. he-x. Every part of die signal 
except die part hold in the hand was covered with 
waxed paper, t&pfcd in :p5«toe .to' exclude moistufe and 
the eutirv pvioieehnic eird then taped in paraffin 
To op<y»ite. u loose end .of the wrapping tape was 
pulled off, the Tup removed and reversed; so the 



For one. thing,- air sea rescue proved he-., ond 
that p is Li nioD ciTsctivr to set off inteos 
high ee-ihoit-v sisals for a shorter dursttinr 
provide a longi-i burning low vi.sibthrv ■■■■■■■> 
At about this tvroe. .in M 8 type -Svuoke: S 
advertised m :a flying niagiooie and in. v\' 
;< - iti]'v cttiofT- *\idi K >'-ea.d in vard rooui-., t'...- 
and training, .centers. So pointed ; Was the - 
•that i;. >,v as decided to concentrate on an ere 
Signal. It was decided that the new siima 
very >mallj and not require the use of a 
handle; that it tnwst be enu're'v e.ini i>n.- 
rnted. and heat-uiMilatca ,o t'hae i- e.:uh- e 
the hand while buruuic; that , it be he 



at the factory and never opened unless used; 
lat the pyrotechnic compound would continue 
n even though submerged, 
the setting of these standards was easier said 
lone. It was found, for instance, that igniters of 
;ll-wire type would be satisfactory if a way could 
ind to assure some measure of positive ignition 
them. After months of experiment with vari- 
rms of adhesives, one was found that would hold 
rasives on the scratch-wire. Then it was found 
sudden jar set off a considerable number of new 
> when the fulminating cup knocked against the 
ve. This was remedied by leaving the first three 
lengths in the scratch-wire bare of the phos- 
s so that the fulminating cup, if jarred, would 
ach that material and set off the signal, 
mtime a laboratory had been constructed and 
conceivable condition of atmosphere, pressure, 
rature, humidity, storage in vacuum and under 
sion was simulated. In the course of exhaustive 
t was found that the required standards of per- 
nce could not be achieved without the applica- 
f a strict system of quality control in all phases 
nufacture, from the raw material to the moment 
the unit was finally sealed for shipment. 
: war had proved that the old methods of loading 
iixing pyrotechnic compounds had to be revised, 
the time raw materials were delivered to the 
they were constantly sampled as they were proc- 
through the various stages of manufacture, 
their purity, moisture-content, and other factors 
be controlled. 

:r the bugs had been eliminated from this new 
gnal, a limited number were sent to each of the 
ry services for testing under field conditions, 
y thereafter, the signal was approved and 600,- 
f them ordered by the Bureau of Aeronautics 
ureau of Ordnance, U. S. Navy. It was desig- 
the Distress Smoke Hand Signal, Mark 1 Mod. 0. 
its adoption by the Army Air Forces, it received 
signation Distress Smoke Hand Signal AN-Mark 
d. 1 . and the procurement was increased an ad- 
al 3,000,000 signals. At first, they were manu- 
ed at the rate of about 1,000 signals per day — a 
which had been gradually stepped up to 20,000 
iy at the conclusion of hostilities. Inasmuch as 
gnal would continue to burn under water after 
>n, and because failures were practically non- 
it, they are known to have saved the lives of 
of our airmen who were forced down far from 



their carriers and bases in the oceans where the real 
war-time air sea rescues were effected. This signal 
was considered adequate for specific needs, and ef- 
forts were then concentrated on the development of 
other type of equipment. 

By the end of 1944, while it was realized that all 
airmen were seeking the best in air sea rescue signalling 
equipment, it was acknowledged that few improve- 
ments had been made in night flares. The friction 
ship signal had long since been discarded for the rea- 
sons outlined in this article. To insure proper mois- 
ture-proofing, the Navy made up distress signal kits 
in a sealed can containing 24 signal cartridges, and 
adopted the Hand Projector Mark 4 to replace the 
Very Pistol formerly used with them. This kit, while 
more or less adequate at the time, had the disadvantage 
of deteriorating once it had been opened. 

The Air Sea Rescue, the Naval Air Forces, the Army 
Air Forces, and the Royal Air Force all realized the 
deficiency of the night signals then being issued for 
use on aircraft. The Royal Air Force designed their 
T-49, a 2-star signal which operated on the principle 
of the Roman Candle. Upon ignition, it ejected the 
first star, after a few seconds delay, to an altitude 
of about 150 feet, followed by a second star which went 
to 250 feet. However, both star ejections from the 
candle produced considerable recoil. This same type 
signal was later redesigned by the Army Air Forces 
and produced as the M-75. Among its disadvantages 
was its lack of dependability after being subjected to a 
vacuum of 10 inches of mercury and then immersion 
in water for 12 hours. The Bouchon-type igniter 
was complicated, and it was found that rescue ships 
and aircraft had far more difficulty getting a quick 
position fix on a moving star signal than on fixed 
flares. 

Development was begun on a new type of night 
signal, built to the general specifications of the Dis- 
tress Hand Signal AN-Mark 1 Mod. 1. It was 
agreed that if such a signal could be produced for 
use without the need of a pistol projector or separate 
holding device — either of which could be lost over- 
board to render the signals useless — and, like the day 
signal, be self-contained and individually sealed, a 
great step forward would have been made. Standard 
equipment at the time was the Distress Smoke Hand 
Signal AN-Mark 1 Mod. 1 for daytime use, and the 
M-75 two-star signal for night use. When it was 
requested that the two units be combined into one it 
(Continued on Page 51) 
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&amm>]W 9 ^ pi , lin(ls or t i>e»xact weight of the ; 

transfer ^|jg|| 
ehair 




safer and *peeriter. Using the idea of *b.e 
a* depfcted in the pit turf: of Admiral: Mils; ' 
crew -started mih a buckei seat from a dv '• 
U-licontej. It was already equipped with J i 
It : A .p^d^'iaj»fc.atehib*i m. 
a life jatifcet'.vi'*? addtd i# iucTpa^c .comfort u : 
gm buoyancy: . • -Trie-xiivfxcnsion -bars -whk : h n 
the scat for further protection are made fton 
donum stf-l, the saw. as that used in ; ( in.i 
■aruedou The chair is swung from, the .mux 
a i . tht bo'ech^s !'<im\ Complete b equipped 



The Knoxville Transfer €.frmr^~safer\ mere c/>ruforiab(i'. 
with, a: -qiiick-r.ehase jcr tpeed in,. donning, d*4 }rr»ov<tf.i 




A- newpftper ph Uirc of Admiral Mitsrher beirvp; 
-rescued by way of ait. elaborate, irnpiovked 
cfjajr. 'provided .'officers and men of fh< U. S. S; 
Kmxviltf. < PF-b4) with the basie idea for the. develop- 
ment o] ;v!i<ii uuv be an improvement oyer the o'td. 

biecehes hmw, and provide groatet protection, for men" " donning and removal, 
and. a 'perdier oansba M"iti niiy .ship jo anotiii-r m The originators of ;hf «-r:air moromsmd 

the open sea. 



rkt co/lvfttirenrj ■kmtekes-buo.v nwJtod at transit 
fU M .,n<l tuue-tti.niufafog Affair to %fk iu un,l «ut 

The inventors of the Knoxville ehab ■ !rdt> 
au\ afitaet •? oic!" the old lypecquipn.eju. lisji 
jonnei can be stropped in with greater con. 
safely and the quick release belt makes for 



The need for such an jniprovemenctva?. emphasized, 
if- die originators'- iast: Deeentbei on two oeeassioris 
'when d wa> neee^ary to tratMter die tnedi-eai offioa 
aboard th- Kno.wiilc to ,ships at -rPu.Wik h had per- 
sonnel -sb wrd who were in nefd of nw rgf-n< y Tuedtcal 

asfistiiiee, " _ ..." ' 

' On J)eec.ntber IK the Pa/utt: radioed the Knrxvillc 
that i emw member was suffering front acute appendi- 
citis. ..'The two .ships -rehdesvousod .fcut. 'dm to .darkness'" 
and rousfi the "tran-sba t.f personnel U>ok several 
houi% to i oniplpte. ' . , 

v T:\vQ days later the S S- V'tdi-y'trk I'hiotyr^queswd 
the services of a ouali'fied suv-ffeon. A 20 30 knot 
Wind and a p-;ghi naiidrr. .ibhou^h '-nt <vr.M U i. rr^jiii 
involved s e\eial pt -nous ho.jis 

TJie twohieidents sparked the Idea for what has been 
affectionately dubbed the? RnQXvUle.&ei sonnet Transfer 
Ghait., in an 'attempt to mnke open so;t tratisfer both ;. 



person hesna transferred war an exposure :?i 
life, j.v.ket to provide protection, in .-vaisc- the • 
tossed in. heavy -i- 1-. tf eithet ship pitches 
there die. possibility that slackened rvjpes- ■■■■ ■ 
the aider a dip in -the ocean. In this; ease if 
cushion will give the necessary buoyancy to V. 
' afloat. On a i;eee.nt sest ihe chair held its p 
; rmd four nico hwldnsp, onto its suspension bars 
The inventors make mo dahn that ihc ch.ti 
than the breeches buov if .the two ships involv- 
transfer are/siiddeniy tossed: a; ipse logether : i 
-•eas; but. .{hey; do: claim that the passenger 1' 
greater chance fif getting free by simply nninar 
ifiurk rclcaf-e beb than he awould nf nddme h< 
a bO'cciis's buoy thai ba?, H- be cut jwpv. 
The Knoxrviile trandfr chair ha-- nor y< \ b 
'■■daily tested under haxatdnus i ondidon- at sea 
':. -KtioxvilU 'crew nkm to cbnhma- to impn 
te;;t' it during then hi»ur«- pattul dniy'. ' 



immander W. F» Kottefu l/SA'. 

t Academy hi 19.f2 and, before 

years ,os ran air na$i%ttifon 

Carpus- (.kribtt. During ike mn 
of ditty in the Philippine* and t'tttralia. Since 
1943. to? -&«.*. hmn dimetiy r«*j»»<w*l»J« /or *&« ->|»- 

<n*rf /p«'>u</« ■ <wwf ; impetopm***!: "/ the Wavy** far* ■ 
air »(tritt't*um training ftrttptato* nttd ft n»u- o/ */» 

"eiiniar naval &0®»rti tiesigtupted «» JVflrfdf delation 

rvor C/Vaw^jstAifi),-' Hi? « a pn«?r«&ep <lf ihe National 



f,\ gr«hua*d hum the . : 

'or* <&e M.afi, nerved -far - 
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t*wi. tie. ha* bt*n on metiluuble. cutittlbtttnr to the 
reh tmd development of navigation*} «f ' 
u»<gMai-« 'f«(*m# i/<*> rtitfJ* i* * mpi/wW o/ the 

-uiit tif 'ISmn^aiiim itstd vxpeief* tnsit-io' rninxme his 
ins p*i>f«*vton in California where he U principal •4jj$ 
tlknwh tHsh^ /«„„/, ' , ' . W 
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The pressure of w time navtgatipn. is of}. A i'co.t 
1 isurth u !* hoped a mor» thorough, tppt >arh 

may Ht.' msde, to the art of long range navigation. 
The authors ha ve ritteniprgd. in this ar tide to .integrate 
a .few of the 'many ajds available, and .systene^oow in. 
iixistance for air JKivigatjop and to -.how how they 
maybe intelligently 'used for Ictig range opera dor;.';. 
The speed of a<-rcv. : tJ't vnav He expected to mot.-a.se iti 
.the future alone, with *he range, at tlx sam*t geo- 
metrical - proportion , thev have in the past decade. 
The art of AIR NAVIGATION will/be played much'..' 

. like a. rnuMaau, at accomplished musician, first SldwlV 
in three rjuurrer tune, gradually building up speed of 
mevt-msnt/action,, integration to the split-thirty second 
tfraing of the air' age symphony,. Herewith is ah/air 

- agt; hio'hi st<»'-]v ;' ' .'■. ' " \ 

J Iff* |>ft«SI.K,4f ' 

Thfc flight is from NAS Whidbc* Wand, to X.4S 
ATT I*. The purpose of the flight k. fo: Tarry the 




■ maximum amount of supplies to Attu. Th 
-t used yvill be a f'BV it with radome installed', bi 

• out armament: The Might will he conduettv , 
conditions ol ma.\imum range. . Fuel loading 

; hrnited to the maximum coqmsu- ni with die .s. 
. due» of die. flight. /Computation of. fuel nee. 
be based upon a gross weight at take, off of 
ph'wndi i The : net weight of : d-te airerafb". 
oe*. bo! with all operational gear n hoard, 
taken v .'-bai -1 ( i Take-ofi will he 
i'iCT. ) 6 March S946. A crew of -seven will ! 

.- - r ' .... ■ ' ' •- 7 ; e 

Subse-quint lu receiving operational orders 
Bight, and prior to take-off; there an a no j 
. definite ta<-ks whn h 0 k the responsibility 
navigator k compiote; 

(1) Analysis of die weather 
{'i) &riecfio*i oi charts -' : / 

.. ' (.3-) '■' Choice of publication;: . 
- (4) Selection ol rduW 
.. (*>) An^lvshs of navigation method-* 
•■• ail tf-,i, 
(6) Pn-paratioii oHhchf plan 

• ' (7): Preparadon of fuel onalysiK aiKl prei 

bowm iv it curve. 

In Addition to these tasks it is oS • out n 
that (lit navigator assume responsibility tor see 
all navi^Oional gear needed ' for the flight i, 
and in good working ord< 

Let us assume, that the information' presc-nte : 
"Thtf. Pr- ■hk>ni"' is in the hands of the nr- 
that be ha.- appjoxirnately 2 hours before take ' 
.see how be should proceed 10 order to most et 
perform his ore/light duuc*.. 



. Much of die pre-di>ht planning !,< dopejule 
the irvfonnatiore received from the aeroi,ogfft ; 
aivait completion '-'until his' fpiGcasf ir. reeetvc 
the other h;md, the vertical cross section, aud t 
Cast winds aloft will depend 'upon the ti.:< ■ 
choice, of rpptev arid '.cs'ntiot l.»e prepare:! by ihs 
gist 'until aficf :t confe.'c "ue with the mivMyaun 
■jiaism btitbem thf *">;>< mid i'hi 
esxenlraf for "fluiC'it flight fManrntiQ. hi r el 
stance's tactical considerations, will suedecru • 
rpyt.ee to be tlowir In these cases . the vh 
.-rah' prepare all of the: necessary ■ in'fdrmatio 
|||M;( r wic corderence with she havigator. It is stt 
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however, that close liaison be maintained. It 
ly in this way that the aerologist will become 
iar with the problems of the navigator, to the 
ual betterment of data supplied by him. 
e weather map indicates that a high pressure 
centered over Alaska, dominates the entire re- 
jf the flight. Winds along the southern portion 
s high will, in general, be easterly, and will pro- 
a strong tail component for the flight in ques- 
The front indicated on the map should not' 
rapidly enough to reach ATTU before termina- 
if the flight. No weather should be encountered 
than that associated with a polar air mass. At 
des above the clouds no icing is to be expected, 
st any route chosen by the navigator will be 
e, and his choice of route can be based upon 
s other than weather. 



available airports be used. While the small scale 
charts used for navigation plotting show many air- 
ports, knowledge of best approach, facilities available, 
etc., is best obtained from a relatively large scale chart. 
This information may best be obtained from the chart- 
lets in Naval Air Pilots, or from special approach 
charts. The charts used on this flight were taken 
from Naval Air Pilot No. 301 for the Aleutian area, 
and supplemented with AAF Flight Charts. 

(5) Special Navigation Charts: Choice of special 
navigation charts must also await analysis of the navi- 
gation to be used. On this flight the charts chosen 
were for three purposes : Loran, radar, and radio facil- 
ities. For Loran, VL-30-9, G-8-N and G-9-N were 
used. For radar, fairly adequate charts are provided 
by the AAF. Radio information is also provided by 
these flight charts. 



WTION OF CHARTS 

art selection goes beyond the mere gathering up 
ew plotting sheets prior to take-off. The navi- 
can relieve himself of a great deal of inflight 
by spending a few minutes selecting and pre- 
5 the proper charts prior to boarding the plane, 
my cases, judicious cutting and pasting together 
irts will greatly expedite their use in the air. 
ne method of selection of the necessary charts 
i be adopted. The following method is sug- 
1: 

Indexes of Charts: The Hydrographic Office 
nations No. 1-V (R), Index to Aviation Charts 
Publications, and No. 1-L, Catalog of Loran 
:s and Service Areas, are of primary importance 
>e chart selection. These may be supplemented 
;her indexes, if desired. They will, however, 
h the navigator with adequate information on 
pes of charts and publications available for any 
;ular area. 

Charts Used for Flight Planning: Flight plan- 
will ordinarily entail choice of route, selection 
analysis of navigational aids, and selection of 
tates. For the flight in question a number of 
s were used for planning purposes, 
i Charts Used in Flight: Charts to be used in 
will depend upon the type of navigation to be 
availability of navigation aids, and to some ex- 
upon the personal preferences of the navigator, 
choice of charts must await completion of the 
sis of navigation aids. 

I Charts for Alternate Bases: Choice of alter- 
bases demands that charts showing details of 
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CHOICE OF PUBLICATIONS 

In addition to charts there are certain publications 
with which a navigator should be thoroughly familiar. 
Among these are: Naval Air Pilot, Aircraft Facility 
Directory, H. O. Light List, Radio Navigational Aids, 
Radio Weather Aids, and the Racon List (H. O. 520) . 
Information regarding these publications is contained 
in the H. O. Index to Aviation Charts and Publica- 
tions, H. O. No. 1-V (R). 

No Aircraft Facility Directory has been published 
for the Aleutian area. Naval Air Pilot, NAP 301, was 
selected for use for this flight, and the necessary pages 
removed for use in flight. Essential information as td 
airport facilities enroute is found here, as well as data 
on approach at destination. The H. O. Light List 
for the Aleutians and the Racon List were also 
selected. 

SELECTION OF ROUTE 

As mentioned above, the weather map shows a 
synoptic situation which permits the navigator con- 
siderable latitude in the selection of route. Assuming 
that the weather is uniform over the area, choice of 
route may be based upon navigation aids available, 
alternates, and upon minimum distance. 

The planning chart shows three tentative routes: 
(1) Rhumb line, as obtained by joining departure 
point and destination on a Mercator chart, (2) great 
circle, as obtained by joining departure point and des- 
tination on the Lambert Conformal, and (3) a modi- 
fied great circle course consisting of two rhumb lines, 
whose vertex is a point near the vertex of the great 
circle course. 

Original frojr^ BULLETIN 
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The third route listed was the one selected for use. 
This route has several advantages over the other two. 
First, it is shorter than the rhumb line course. Second, 
it does not involve, numerous changes of heading as 
does the "true" gr$at circle course. Third, it passes 
over better radar targets and thru better Loran cov- 
erage than does either of the other two. Lastly, it 
affords more alternate airports enroute. 

The use of the Lambert Conformal in the deter- 
mination of a great circle route is not, of course, 
exact. Two other methods could be used: computa- 
tion, or transfer of points from a gnomonic projec- 
tion. Neither of these two latter methods is practical, 
however. Computation is time consuming, and the 
availability of gnomonic projections when needed is 
notoriously poor. For air purposes, it has been found 
that the lack of accuracy entailed in the use of a Lam- 
bert for this purpose is more than compensated for 
by the time saved. 

ANALYSES OF NAVIGATION 
AMDS TO BE VSED 

The planning chart shows the Navigator's analysis 
of the navigation methods and aids enroute. The 
procedure of preparing such an analysis is highly de- 
sirable, as the navigator may refer to this chart in 
flight, thus saving valuable time in determining the 
best aid to use in a particular area. 

Analysis of navigation aids and methods to be used 
is based upon (1) route chosen, (2) aids available, 
(3) time of departure and arrival, (4) conditions en- 
route. Take off for this flight was set at 2315 PST, 
15 March 1946. Analysis of celestial navigation be- 
gins with the computation of the time of sunrise and 
the beginning of morning twilight enroute. This com- 
putation need not be exact, calculation of the time of 
sunrise at the turning point being sufficient. 

After computing the time of morning twilight and 
thus getting an idea of the duration of time during 
which celestial observations will be useful, the navi- 
gator must determine some method of navigation to 
be used during the twilight period when neither sun 
nor stars are available. The planning chart offers 
two possibilities — radar and Loran. Loran is known 
to be affected by twilight, particularly when using sky 
waves. The middle portion of the flight, however, 
offers excellent oppbrtunity for the use of radar; the 
numerous islands and well-defined coast lines are ideal 
for this type of navigation. 

Loran coverage information is obtained from H. O. 
1-L, Catalog of Loran Charts and Service Areas. 
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The coverage chartlets for the Aleutians shi 
reception may be expected as shown on the p 
chart. Poor cuts during the period of optimu: 
tial navigation and good cuts and fixes dui 
daylight portion of the flight may be expecte 
This same publication also contains other im 
data. The correction chartlets for the various 
pairs to be used are included in the back of th 
The navigator should plot his expected route < 
correction chartlets, and make notations on th 
to be used for plotting so that he will remei 
make the necessary corrections. This is of pa 
importance where Loran is to be used for 
purposes. 

PREPARATION OF PLIGHT PLAN 

In modern long range practice, the flight 
prepared in conjunction with the flight time ; 
and the howgozit curve. As a very approxim 
Iiminary, the ETE is usually computed on t] 
of the known average true air speed of the 
Thus, in this flight an approximation of tl 
could be obtained by dividing the distance 
miles, by the estimated average TAS, 165 kn< 
ing 14 hours and 35 minutes as the ETE.. Tl 
exact computation will be discussed below. 

PREPARATION OF FUEL ANALYSIS J 
PRELIMINARY HOWGOZIT CURVE 

The first essential in the preparation of 
analysis is the possession of tested fuel consi 
and power setting data for the aircraft to I 
The Pilot's Handbook will usually provide a 
data. This information, however, should b 
checked and modified for the particular airpla 
which it is to be used. Variations in engir 
departures from the exact aerodynamic contou 
plane caused by modifications in the plane's 
ment, and lack of attention to the proper fl 
titude will cause serious departures from tl 
given in the Pilot's Handbook. 

The flight information for the PB4Y-2 is g 
tabular form. This form is probably the easi 
quickest to use, although for those who prefe; 
same data are presented in graphic form. Th 
tion of a column after the "Gallons per Hour" c 
headed "Bracket Time Interval" (BTI), will e 
the construction of the howgozit curve. BTI i: 
the time interval to burn the fuel increment 1 
the tables, and is arrived at by dividing the 
crement (5,000 pounds) by the gallons per hoi 
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• the paiticular gtO'iS WL'itfht in question. For tikis data should be noted for the later information oi 
iic as 60.000 pounds gross weight the gallons ' the pilot. Thr- 2d0 gallons of fuel is converted into: 
nii ibtcd for lnaxuuui'fj range operation at 10,- . pound' 0,a:o pounds) and entered in the fuel used 
■ec pressure altitude .k 220 GPU. Asiurnmtr a column . 
icft-x of f. 89 pounds pr, Kli \U,n, rhc liT! i-j .'ound - T > tf . {AS ?iv , cn converted to TAS on the basis of 
idifig ■5,000 pounds, tunc fuel increment) h> tin; forecast temperatures., and with thi forecast' wind, .s 
Ct of 220 gallon* and '"- Ry pounds, Thf result- entered in the first line of the Distance vs. Time 
t'l is found to be 3.86 hours. The: biaek tin" on ' t \ 0lu The rernainder of this line is filled in, the dis- 
tance to level ofl being obtamed The Distance vs 
■Time section serves .as an excellent "flight plan. An 
additional column may be added, if desired, for the 
recording -i so:- hc.ndiu,i;-s 

The fuel used to level, oft is subtracted from the . 
"i OOtt pounds of the first fuel increment. ' The re- 
mainder. X645 pounds, is the fuel to be burned 
' before a weight of 60.000 jv>und>> h reached. 

The d?tA lor .this fuel .increment ire obtained from 
tiie Flight -Operation. ' Jn«.trmni>n Chad for Gross 
Weight- IS T000 to 60:000 pounds. Referring to thh 
chart, column V. under Maximum Air Rangy, 10.000 
feet Pressure Altitude, it is seen that the data given- 
ii sts follows: }<PM 2X7/0, MP 32.0, -mixture -\L, 
Oi'l-t t\l TAS -m knots. The GPH V converted 
to pounds per hour, . using the sa me furl index of 
.5:69.' The nwDltino pounds per hmi, 1,457,, then 
is divided intcf' the. remaining fuel iiu rejnem m the 
.first zone to give 2.?>G hours., the remaining time in 
the first fuel zone. '' " : 

On the second line of the. Distance ys. Time sec- 
tion, using 



'vvgozit curve is plotted by using the BTI column,; 
met.- "being made m the first time interval for 
el u*.ed in warm up., take off, and climb to flight 

k; . ' ---T-- . '[;■'■: ' ' 

- flight time analysis' b seJhexplahsitory. The 
T-'-We sdi.tjon-C'td thi ii. !■ v-, I n»i' sir- 

ere filled in concurrently- Fuel zone* and aerol- 
did not coincide exactly, and the navigacor 
toTeep them separate: Practically as good re- 




-s-V 




mm 

I apt 

■■ • 'i-i'Vj,. 

I I w • 

■ V* ' \ . 



««»/ of flight area. Not* i n ^h a»,i late prenure 
ulliuvitij! i-omx-U.-nhlii Litiluiif in »»u/r fltOmn: ' - 

•/nulff haee. 'been attuned by taking .tn avetngt 
over d*<. '">..( ! ve.i.es. '.h'.i--- 'Tmiiiafmg die addi- 
> e.iiipu."jtiiie-, efiiailed ifL separate fuel and 
er »'uncs A iif<ijr:n""»i n? th. first two lines of : 
^i^Ksis will -suffice, to explain the procedure.. 
erMrrtf to the Fuel v= 'fnai; v» tiou. the first line 
aineT ft ©hi die J-oui-Knt"i\' I ,itr -< nl, tihiub • 
«fnding.Xharh-'--'-'Crt.<ering- the Cliirih Data sec - . 
if ii bj'.nOO pounds, tbeg/oss weight take nfi, 
vttb nhPOO feet, pressure altitude, the -selected 
level, H n 'ouitd that 2S0 gallons luel will he : 
lUk tUTif to level of) will he lb„0 minutes, the best 
ied sir speed' will fx i'ZB knots, and die recom- 
-d i an oi chmh is 430 feet per minute.. All of 



the forecast- *yind ■• and .the recomineitded ... 
TAS, the distanet; flown during tins 2:51 hours is 
-; found. This distance is -laid off on the chart ^ it being 
seen that power setting-, will' have to be altered at 
t.hfe point.'. The new power wt tings are taken from . 
the Flight Operation Instruction Chart for Gross 
W eight 60,000, to r > h000 pounds, the data being" en-, 
ti-rt-d and iomputed in xhe nest line of the Fuel vs. 
l inn- ufid F1's\uiii v- 'I rmr seetHtn? respectively. 
,. For Distnmc- vs. Time Oata it-turning, smiilar pro- 
cedure is used. ThecU-a arc eaieulated fivrn the end 
•of-' the -ions: nearest mid-poim to starting point, as- 
-anemg that the same winds wit) e:vi*t. Thi* c ah nla, : 
tion is:.based upon four-engine operation, there being 
httie disrerenee in economy br'tween three-- and four- 
engirie operation in the modern fotir engine- ainrraf't, 
. , \tter th- Fuel and DKtanrc seeiJons Jrt. filled caU. 
"the distance to the ecfui-time jK)hit and to the .Fob t 
of No Hn-tuj-n are calculated by formula. The Point 
' of No Remrn must mil beyosid... the Ecph-time Foint 
for the .flight xo be possible, Thks is ac^mphfhed by' 
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the- correct (-alcuiattoii of resntve fuel, as explained 
later, . . , 

Calcaiattofl. of reserve *hou!d he based upon the 

' fondiiion-, Hhvh are expected m prevail. The fore- 
east kff tl.it; flight indicates - that tyin<fe-. giving strong 
tail comporte'iUs are expected thmughiMii moi! »;.f the 
flight. Thi* is the worst possible, -situation should it 

; he nfKf^vjn to turn aioju'l and 'return !••'< departure 
pojnt j( is had also if the Winds should turn out 
to be less strong than anticipated or ihould the direr 
tioTi radically change, as then, the 'time' taken' to ron- 
titmc to destination would be: greater than predicted 
It was decided .to allow. lor a large error in forces t 
and to allow 20 percent excess over the fuel needed 
1\n die flit'l j t. This, with one hour's reserve for hold- : 
irip m tr destination, should provide the desired mar- 
gin of safety. On this basis, with fuel needed ehroute 



plus total reserve, the fuel to be loaded am 
to '3,000 gallons, or -the maximum fuel load t. 
type of pi uie 

Computation of available p&v load wa>: base 
the net weight of the urfjuit a* given, plus the 
of the crew and of fuel loaded, : Thi;., aliowhr 
•crew of seven, total ■ weight. 1,400 pounds, art 
to 62,400 pounds. The.net pay load, thereto 
2,600 pounds 

P.refljght prepiu-atiofl jhdudftS the prcii 
drawing 'up of thes, hovgozh, curve, The blat 
the red dan*nr line., eqUi-time '■.'point, -Point. 
Return, revive line*, .itid the predicted grourU 
lines weft- di&vt n in. The ft-mamin^ lin< v hi 
sjivu! wort dtawn in flight, and will, be <U 
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IN-FLIGHT NAVIGATION 

3 flight duties of the navigator go far beyond the 
ractice of measuring the course, applying the 
st wind, and giving the pilot a heading to fly. 
lg range operations, where fuel consumption is 
aortance, it is the duty of the navigator to keep 
rcraft as close to the desired course as possible 

times. To do this he must provide himself 
up-to-the minute information as to the wind 
ig. This, in turn, necessitates taking advantage 
;ry possible aid to navigation, plus the use of 
lent which can only be based upon long practice, 
this flight, the navigation practiced could well 
i out before hand. The time of departure and 
:isting Loran coverage made celestial navigation 
practical and necessary over most of the first 
)f the flight. For a short time after take-off, 
aids were available, and were taken advantage 
the navigator to secure a fix at level off — always 
d procedure. From the time that the Van- 
r coast line was passed until nearly the mid- 
of the flight celestial navigation was used, a fix 

obtained at least once per hour. Celestial 
■ations were also used to check the compass 
ion on all major headings. 

addition to the standard procedures of celestial 
lead reckoning navigation, the navigator took 
tage of the radar and pressure altimeters to ob- 
Itimetry drifts. The altimetry track is shown on 
otting charts as a green line. The accuracy of 
i track depends upon an accurate knowledge of 
d speed. This the navigator had available, due 

number of celestial observations which he ob- 
. The altimetry track was used in this flight 
' as a check upon the drifts as obtained between 

It can be readily seen that had fixes not been 
ble during the first part of the flight, the altimetry 
vould have been invaluable, no other means of 
ing drift being possible. 

1 checking at regular intervals was regularly 
On the plotting chart 100-mile intervals from 
ture point to destination were marked off as a 
; of facilitating plotting of fuel-fixes. In this 
zr it was a simple matter to calculate the dis- 
ahead or behind forecast at any time during 
ght. Information received from the flight en- 
was recorded in the log, the amount of fuel 
in gallons and pounds being noted. This in- 
tion provided the data on which the blue line 
e howgozit curve was based. The green line 
ased upon the distance ahead or behind fore- 
Digitized by G(X >5ll£ 



cast at any particular fuel fix. It will be noted that 
in the early part of the flight, the blue line approaches 
very closely to the red danger line. Inasmuch as the 
plane was ahead of the forecast distance, however, 
the green line leads the blue one, and is well within 
the reserve area. This indicates that the flight is safe 
to continue. 

In the later portions of the flight, however, due to 
winds which varied in both force and direction from 
those forecast, the fuel fixes show the plane to be be- 
hind schedule. The green line now falls to the left of 
the blue line. The flight is continued, however, as 
the green line is still well above the red danger line. 

The middle portion of the flight, that part which 
passes over or near islands and coastlines, was navi- 
gated by means of the APS-15 radar. Little comment 
is needed on this type of navigation, it being essen- 
tially map-reading. It will be noticed, however, that 
radar navigation is greatly facilitated by the use of ap- 
propriate charts. The AAF strip charts are of a scale 
which permits the easy identification of scope pictures. 

Loran was used during the first part of the flight 
more or less as a check on the celestial observations. 
The area between the west coast of the United States 
and the Aleutians is one in which Loran is not at its 
best. The reception for the first 300 miles of the 
flight is poor, due to the fact that this area is on the 
extreme edge of the sky wave coverage of station pairs. 
The next few hundred miles provide better reception 
but poor cuts between lines, making the obtaining of a 
good fix dependent upon very exact readings — diffi- 
cult to obtain with sky waves unless conditions are 
good. After passing the end of the Alaskan Penin- 
sula, however both reception and cuts improve, with 
the added advantage of having a third station pair, 
160, as a check for fixes. Added speed in the first 
part of this flight upset the navigator's calculations as 
to the time of morning twilight, so that celestial was 
used longer than anticipated. As can be seen from 
the charts and logs, Loran furnished an easy and 
reliable means of navigation after sunrise and during 
the difficult period during which the sun was too low 
to shoot. 

IV POST-FLIGHT ANALYSIS: 

An all too common tendency exists to forget about 
operational difficulties encountered with navigational 
equipment in flight after the flight is successfully com- 
pleted. Maintenance sections, operational require- 
ments agencies, briefing officers, and aerology sections, 
however, must base their activities upon information 
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received from navigators as to the operation and 
efficiency of the equipment and material supplied 
them. The filling out of an analysis sheet subsequent 
to the completion of a flight is the easiest means of 
getting this information to cognizant agencies. In- 
formation supplied in this manner will inevitably re- 
sult in the betterment of both operational efficiency 
of instruments and navigational aids, and of the pre- 
flight data supplied the navigator. 

V TRAMMING REQUIREMENTS: 

To all appearances this problem may seem to be an 
actual flight study from Washington, across the gulf 
of Alaska to the Aleutians. It was flown in a com- 
bination of four trainers, integrated together at NAS 
Quonset Point. It could have been flown at any one 
of the following air stations — Coco Solo, Canal Zone, 
Key West, Fla., Norfolk, Virginia, New York, San 
Diego, Alamed, NAS Whidbey Island, Kanaohe, or 
any of the air stations of the training command where 
multiengine training facilities include the modern 
training devices. Similar problems may and have 
been flown over the North Atlantic areas; Army navi- 
gators have been trained on flights over the north 
pole in the trainers. Training and research may be 
done concurrently for polar navigation development 
without the expenditure of planes, fuel or lives until 
the crews are ready and have developed satisfactory 
skills in the art of integrated navigation to navigate to 
the four corners of the earth. The Navy's $60,000,- 
000 investment in navigation trainers can be put to a 
good economic use in peace time (provided instruc- 
tors and operators are trained or retained in the 
Navy). 

Wartime developments in the field of air navigation 
have been such that the air navigator is often con- 
fronted with methods and equipment which are be- 
yond his ability to utilize to the fullest extent. This 
lack is not due to a want of desire on his part to take 
advantage of every possible navigation aid, nor is it 
any reflection upon his professional standing that he 
is unable to do so. Lack of adequate integrated 
training is the primary reason for lack of proficiency. 

In the Celestial Navigation Class Trainer (CNCT), 
and to a somewhat lesser degree in the Link Celestial 
Navigation Trainer (LCNT), there is provided an 
ideal means for furnishing this integrated training. 
When used in conjunction with the Radar Ultrasonic 
Trainer, the Loran Supersonic Trainer, and the Al- 
timetry Trainer, and with the proper use of automatic 
drift simulating equipment, terrain projectors, and 
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automatic radio compasses, the CNCT offers a 
plete an array of navigational equipment as < 
found in the most modern aircraft. All < 
methods of air navigation can be used under i: 
tor-controlled conditions. Flights can be con 
on the ground in such a manner that those m 
best suited to a particular mission or to a specif 
graphical area are correctly used and integral 
a navigational whole. 

Those phases of air navigation which are pi 
conducted on the ground — pre-flight briefing, 
planning, weather analysis, and post-flight d( 
ing, can be added to the conditions available 
CNCT to make up a problem which differs fr 
actual operational mission only in that it is con 
under conditions which are controllable. The I 
provides a realistic and efficient means by whi 
time usually lost during foul weather conditio 
the operational or training squadron can be ga 
employed. The squadron commander is affo 
means of checking out his pilots and navigators 
all of the conditions which they are lik 
encounter. 

The accompanying problem represents an a 
to demonstrate the training possibilities of £ 
equipped CNCT. This problem was actuall 
formed in the trainer. The charts and logs rej 
the results obtained. 

VI CHOICE OF A SAMPLE PROBLEM 

Choice of a flight which demonstrates all 
navigational applications of the trainer and 
adheres to sound operational practices invo 
number of problems, some of which are here 

( 1 ) The flight should be of sufficient dural 
make flight planning, calculation of fuel reserv 
the keeping of a howgozit curve a necessity. 

(2) The area chosen for the flight should 1 
in which unique navigational problems are lil 
occur. 

(3) Loran ground and sky wave coverage 
exist over part of the area. 

(4) Celestial navigation should be necessa 
about one-half of the flight. Navigation b 
sights at night and by sun lines in the dayt 
desirable. 

(5) Choice of route and of destination sho 
such that radar can be used for fixes and appr< 
at least part of the time. 

(6) Racon coverage should be considered. 

(7) Radio aids should be considered. 
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) A synoptic situation should prevail which per- 
,isv u}' celestial navigation pressure pattern navi- 
i, and the keeping of an althneiry track. 
I the latitude limitations of the prf^wu CNCT 
<;\ be considered, ■ ,'■....;. ■'■'-..- 

e area chosen, that between the west roast of • 
Jnited States and '.the Aleutian Islands, answer 
of rhe-qualifkatiohs set forth .above-. An e.w 
d flight from NAS WHIDBEV ISLAND to 
V. while probably not eomrnonly undertaken io 
tionaf practice, is Feasible, and 'provide.? sufficient 
set and time to make hud leading and fuel ron- 
dos?' oi great importance, even in Hie very long 
1 PB4Y-2. ' Loran covers gp' a ^vajUhk. and. 

in varying degrees of qualify- — the cuts and 
el. reception being very !-.>or s>-> -!>• .< 
of the: flight, becoming very good m the rmd- 

i» pasied. The large number of islands -in the. 
tan? makes radar navigation practical'.- Suffi- 

r;tdio Sariikite, arc available to allow v- much 
>f radio aids as desired. By referring to the 
her Supplement to the N,wal Air Puor for that 
;$ synoptic situation, was found which was ideal 
>th cokstfal navigation and aftimctry. The- area. 
af!v suited to the operational characteristic*; of 



'Rl CrflONS TO THE N aV{ OATOR : ( To be ' 
to the navigator two hours prior to the start of ; ... 
fght m the trainer.') . 

Obtain, from the AecoSogieai Officer the; v. cadre r 
-iiui forecast for the area of the flight. ; ■ 
Prepare ,! complete jlight plan, usmg the follow- . - : 
tic:-f!Ous as a guide-:'' ; ' ". , ' : ■;.,'■ - . '?'.; V 

./ Bnsmg o>m den ion upon tie weathn map 
applied. i.-\t-! what legion ut the ffight ^,:!! hv.u- ;.'. 



able winds .. be encountered? What will be the 
approximate direction and force, of these winds:? 

■b. What charts will you select for prtlimiivn' 
flight planning? Where -will you look for infor- 
mation as to 4 harts available?' 

( What charts' will you use for. navigational 
plotting in flight/ Considering the type qt nav- 
igation you expect, to employ, what, is- the mini- 
mum number .you will need for plotting, and 
what ate they? . ■;. .-.';' ' ; , ' : - \ 

d. Whom can infatuation he obtained as to 
facilities at. alternate airports - errrpute? What, 
chart.* will vou use to dctermuifc this information"' 

t Wh:-r «}—. i.d n^i^iu™ fhc-n; will be 
needed 5 tor. what purposes will they be used ? 

/' if die pilot wfcwLto ask you for. ittmiediate 
information iis to the i. •cation and best approach 
to any jirport ,do«g the route,, or at destination, 
what publication woif Id supply you with the neces- 
sary data :' ■ 

'"'■ g. What . other publications- would, be of 'use 
to you on dtis flight? 

h What is the shortest possible distance from 
departure point to destination''. What is the 
'rhumb 'line course and distance? Ar^ there any 
adyantageS tp a eompiomise between these- two? 

2, Having selected a joutc with due considera- 
tion hi! disranee. wrather condii-^n^, and avajl- 
ahiiin q/ alti-rmttes. cyn-uh the At'rdogiral OF r . 
ficer regjVding 'A vertical <rOis sect ion of -the. 
loure. aiid rcqui-u a forecast of wmdt and temper- 
atures, aloft. 

- j On the- .planning chart selected, lay of! the 
course; «:lei ted and; analyze the navigation 
method;; and aids to be used over variott" por- 
tions of the flight - ■". 

L li Lot fin <~ to !.<• k< i „ li. t ,:d'jui,>nJ 



formation will be required for accurate plotting 
of Loran lines of position? 

/. What is the preliminary ETE? 

m. Compute the Bracket Time Intervals to 
accompany the information presented in the 
Flight Operation Instruction Sheets for the 
PB4Y-2. 

n. Construct a preliminary howgozit curve 
based upon the BIT's computed above. Com- 
plete the Fuel vs. Time and Distance vs. Time 
sections of the flight plan. 

o. What is the distance to the equi-time point 
and to the Point of No Return? What reserve is 
necessary to make the latter point fall a favorable 
distance beyond the equi-time point? 

p. What factors should be considered in cal- 
culating the reserve to be carried? In view of 
the predicted wind situation, is minimum or 
maximum estimate of reserve to be recom- 
mended? Why? 

q. Complete the preliminary construction of 
the howgozit. Show the predicted ground speeds, 
the danger line, reserve lines, etc. 



r. What is the maximum amount of pay ar 
bomb load which can be taken on this flight: 

3. After take off you will have all possible na 
tion facilities available. Navigate the flight 
these facilities in a reasonable manner. Keep a 
plete log, using the appropriate forms for eel 
and Loran observations. You will be expected i 
form the pilot of necessary changes in power se 
and air speeds to maintain maximum range o 
tion. Decision as to the continuance of the flig 
equi-time point will be made by you. An altii 
track is to be kept at all times. Fuel data w 
obtained from the flight engineer. The radio o 
tor will provide you with radio bearings at 
request. You will provide the radio operator 
an hourly position report. 

. 4. Upon completion of the flight you will b 
pected to fill in and complete the Navigation . 
ysis Sheet. You will be debriefed by the Open 
Officer at destination. 

5. The Aircraft Weather Report is to be maint 
at all times in flight. 



{Distress Frequencies — Continued from page 4) 
is believed, too, that, signals received slightly off fre- 
quency would not be missed if this adapter is added 
to present HF receivers. 

HF/DF offers an emergency method for "fixing the 
position" of aircraft on long range flights. A net- 
work of HF/DF stations would be entirely adequate 
for servicing world-wide airways. For the present, 
equipment such as the SCR-291 is useable providing 
the mechanical bearing indicator is replaced by in- 
dicator kit MC-551; and for the immediate future, 
the AN/CRD-2 should prove adequate. However, 
the ultimate in serviceable, efficient equipment would 
appear to be a dual-channel type of instantaneous 
direction finder with a "dot lock" feature incorpo- 
rated to reduce fading and bearing swing. 



In conclusion, it is recommended that a pre 
be developed which would permit the HF/DI 
tern to be peaked for its primary purpose of g 
ing a standardized international high frequency 
tress band . . . and that all aircraft be requir 
carry a completely automatic transmitter such a; 
previously discussed in this article. It shoul 
possible to put this transmitter into immediate o 
tion by turning on the emergency switch. This 
ation would be to radio what IFF is to radar. 

It is further recommended that an internal 
VHF emergency frequency be standardized to 
in the development of a miniature transmits 
radar beacon, such as the AN/CRN-16 
AN/CPN-16. As this program is developed, a] 
craft should be required to carry these units as s 
ard life raft equipment. 
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Suits 



w-.prohlrro of pfoiwiing fnon bom the effects of 
.••->•• in GdiiJ; water tm Been the subject of ih'i*ch 
ucation by the armed services h has been 
K shcrwi. -that tminriMOH ■ of .men in watei «f - 
".' or l?efcw is physiologically hazardous even for , 
vdy short pet rods of time,, and that proper and- 
;urr protective clothing can be provided through : . 
nedhitn rof watertight, coverall suits.. 
iatit'ti requirements were latgely met by- the dc- 
and adoption of u "quick donning" suit foratr- 
personnel and a ''continuous wear 1 ' suit for 
r pilots in single scat aircraft, but the problem : 
lading their use to chipboard personnel -ha» not 
adequately solved, 

H- frfctiveruss oj' chipboard exposure suits in 
'filing or "retarding she dangerous effects of bn- '• 
Ion »{ j-orn compelled to abandon Their ship has 
dy been proved by continued .years of usage in. 
Norwegian Merchant. Marine. But though such"", 

have been developed for use in the Navy' and 
t < ecrd objections. Have bee^'. continually raised 
1 b;w- precluded then widespread application 
n,t. 1 important of thc j se b.wtr bs-en (.?) ; the suits ■ 

t'x. i.nujb. Tronic foi trten to execute then pri- 

^iupboard duties ctbc-iently. amU/fr.) the sU-wase 
nu was iH-ninin>iT!L.blc because spar* was at a 
nun. The conclusion has ahvfiy* been 'drawn 
such subs issut-d purely as -adjunctive gear, could 
H justified In \jVyv of .{he diversified types of 
ard Hpthipg already supplied, and 1 woblr-ms of 

• 1 'i . Id tion i' u 

1 overcome thest objections, the ffuyat Medical .• 
irch Institjutc:. Bethesda, Md., in co-operation I 
(lie: EquiprnetH Design Section. Bureau of Ships,' 
oped "the- proposed soil for top^de petsorincl 
'd v.-®'!? operating in cojd waters, to *erve the 




dual function of , saving life in, the: event of :slu p abari 
donintnt and to replace .some of die single-purpose 
Tain clothing now supplied: ' - 

The proposed suit, while designed primarily for ex- 
posure, will aim give equivalent or superior wind, spray 
and rain protection, h can be won!, continuouslv And 
thus protect the . occasional personnel who., are washed 
overboard, it will afford protection to topside watch 
standees cvposed, and to personnel during all "overlho 
aide" operations such as reacts e drills, abandon ship 
drills, breeches buoy transfers, etc, where dangers of 
immersion arc ever-prescnt. 

To' iwrftrtain the praoucirbili'.y and acceptability of 
a shipboard exposure suit f conibinabon. rain suit-e\- 
posUre suit i and to .pxplorr tbe.pcsahihry of replacing 
sorne of the standard foul weatbor or rain clothing, die 
Bureau of Ships assigned observers 'to the U. S, S. 
' raxuUi PF f<4j t.„ tht purpOM of j hrlJ rfial .1 ?'i 
suits' during' an air sen rescue and •.vfuthct pauol. 
•-. In . view of the 03 cure. of -.-the Km u-UUr.i • operatinbs 
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on the North Atfantic sea and 'air IdmK and because of 
its si nail sire, the Uiip was specifically suited to the ; 
pyrposesr of a fold" trial of protective cold 'water cloth- 
ing. Its position "on nation" was. Air fwa Ke&cue emd 
Weather Station Fom :ti :.J'M3' N. and Sfi'-SCf W.. 
for 20 days of the test period, the ship was within a 
10- roil r- iquarc -whose center was <!■<■ geographical 
.p'^iti-jfi a-5>ignL-d to ihe station 

The observers' designated for the field trial were 

Gomdr. G R Reynolds, USCG, command -"o * of- 
ficer of die I'. S, a. Knuxi-illf, repotting for Inc. Office 
or Ro.M-iuoJi and Deveb^ment, Coast Guard Hcad- 
■iu..rte»:<; Fim Lt. F. J, Hahn, AUS S for the Office of 
tilt 1 Quartermaster Central ; and I.t. t jg) Sidnc) Mar- 
golis, USNK, for the Naval Medical Research institute. 

Although tht object and interest" c.F -the. «.!v« rvrrs 
was in the trial of the exposure --nit a-; a mridhuftus : '; ; 




The; thrt-t 'vitr lj-,taf>dii;e offu-cts j board tl 
wovr the sun or. tspj*.. d bridge watches for eigh 
a day ; tlii;" seventeen enlisted subjects --wore it- as, 
. lookouts and rne-vren^er.-- <m the bridge* in the : 
and on deck in performance of their daily cc^kv 
: Sarn'tnt^d. up, briefly, results- of the field cria 
satisfactory, ferforrnance of the. suit in the \va<, 
Rood with little leakage and praetkal!v no cor* 
as to cold. On • shipboard. : the: suit was pmfe< 
standard ram ilnthmg .4, "id subjects wore if vok> 
through foul weather - /even \ after completion 
trial, Observers agreed that it woidd replace t.l 
suit if tiropei.uute.-. did not i>-aeh tropical d» 
tropical levels, and jt would 'be -especially. - 
tagcous in the North Atlantic arid Nordi Pa< 
■Certain' feature* were undesirable if I he suit 
to he subjected to rjsytioe. chipboard vvear .,r-< 




. .fwe ;t ?esrue&" were performed do ring the test period -cannot be. overestimated. Comparative e vidua 
With subjects remaining m thy 'water Y about 40" F.) over-all performance of die -am and'detetpdfip- 
!nr timty or forty minutes a! a hint \V>ajm« th< i>i»s-i'5 th u will escape nonce even undei e 



T% 'V>'Vv. '. . ;. KB '-: .'■■.-■''. : '*,i,>\ .'V,.... " I g .■."',,*'< 

wear .shipboard foul wratln.r sarmt-nr, r.egiiiady. : otac»; 
ticec! drills lor ."iM'tit: of suryivors ! ' afforded an op- 
portunity tor. "over die side" tests and demons- tabom. 

i 

for thirty or forty minutes at fl time. Wealing the. 
suit, they acted 'both as 'survivor/' and "iwimnvrs" in 
manual. ccm. ii'"- up the cargo bets and in the. recovery 
of "un* On-eiom" ,,. ' ir-jmcd" m.-v* by mean;, of 
the Si-. ike: virU her, 

' Other exercises, such as the fire, drill and, gun drdh 
were performed to determme. whtfthrr the suit would 
impede the mo verncm* «'f pet* on -«< 1 to with air extent 
;ts to restrict or obviate if- use 
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have, been taken to proeure a more vuv.-lac (o.;\ 
riahand. to retntdy certain oi (he in Am> .i< tm mt 
comings which were readily apparent. 

'I tie- vaJ ue of a held trial of elnthm" and re!ai« 
camiot be overestimated, 
nver- 
Uesst:s 

X'tttroilc-a eunditiuns in the Ud«»utoiv, and tlv 
tundy to - use a larger and nn>re experienced eb 
men, are. -tome of the \ef> real adeanaae^ 
q«i,:cie< in vither the design of a mit ;the bm 
Y:ither Ttiateriafi used in its rnnnuf i> !>"•' can h. 
readily 'detected-, md suggeHion^ as to modi) 
■vr iinprrn'cment carry more weigbt as a result 
arinevm conditif-n-, mipoM-d by a field fuai. 

; a -. ';■;;,.;"'■-';' ^"-v '. : ; .> *••.• "'-'I' 7 ■ b- ''•' .• '-:. v .. v .-' ;!."/ ';.>■, i; v b'iVi \ V\ . '■ 
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€kndtftHfm ft'*? iSorthuc-wr; tpiversiiy 
M*dW,'icWii» WW. l i. f^dr.Jl. C f Motile 

( Vt '*. it S'V, «*■/ !.>.«/ . f i c/n < j!> * f.....„ ; .j;.. > ;i;J,-j«t<> 

vHt-eiVwl' iruininu he. hire pjpBw^MK^i M ^ 
S*rtt<4i6 .tit variuu* meJu-it :rMiitn-nttt>m •whitrb 
niftf »f v.-., t /„. {i ,it^r-)rf ' /irtwf>.i>» .'m^ifiw. in 
Fvl>r,t.nry , hw-rtmiliu .»,.■; ^^^wVi^f,*, . • £ 

wimtfm later. He hut Itreii intimately usw- 
<iute.fl trhh the Stir fa mialio/i iiuinhtfi program. 
am! m pte*e,tl)y a.<t%i ? „vd to {i€M-0 \ . 




foront war has brought thr- hmn,-n ti.ytedy 
•kftsal waste of -j\mihu accidenty into --harp 

Aviation accidents bnn<r to liaiir the c^pc«-ted 
. Jjetwcetj a "burnane* 1 phikisopbv a phifos- 
f wjr . A bitd\ <-y> view of tU<- war iiwtorv p-- 
n • r-ittnJ phiiosophv yt w.-vf *-* demanding itoi- 
tK«n »>f ;iir>-raft, of fothitv and 'if inmtfdiate 
S'idfiy howewr, the .plethora i:df LVuiban iisg-* 
lodjfi.'d this initial ..philosophy by placing- ap- 
iif emphasis upon the nicrciful operations of 

rescue, survival, afid efficient cra<L-fitc units, 
is ironically irn h..jn.u!e'~ phiJuscpln sup-: 
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imuc* w assume a pra< tK<d bond of bouwu and 
military necessity in time-,, of peace .«» m war, 

flic recent war .has teen so consistent tv expounded 
as a war of supply and materia m^s-produetk«»- that 
vye are not likely .try. forjftd the giant strides foriVard 
•in the tangible, engini-eiing, aspects; . However, the 
sira^itaeeous progress in the training «f . thousands 
and ihcurr.ahd* 6.Pvaut1hi«. from all welks o f !ih- In the 
teeimkal *peviahict..<)f war has. rarely been «nph&- 
"i/rd. and v-ili easily be forgotten. If not record ed.- 
•th'b great on^TCii >\jth personnel tnaj" be lost sight 
of, Very fortunately, in aviation such gains fare: 



da: philosophy of war m thai the repairs . . tvcll in ihf-ir -prospect" ot hring itia.inr;mled. The 



,d. lb'* saving of pilots' live;., more than war- 
t he expense and effort, even a* a military exs- 
.Thus, <nut again' the initial pinlo-ophy of 
si modified to include aviation ,wfeK' units 
I w 'ilh the specific task of preventing .aviation 
its, ..Here, top, tbt pucbeal re-nth*, in matt- 
er Jives '-saved more !h<.rj Ham.iUcd' the time 
Ih-rt; The. prtventon nf - tin protection 
and the suiviv,ti h<i.'U ,i vjadrm aee-.idents curv . 
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wartime. inu^-piodueJjort of piloN-, for eKawtplr, has. 
prwvided ih> imhtary aeronaohea! organiEahon with . 
i wcaltlt of 'inhumation relahvc to the sHeetioo and 
tra'mina of ' twttit" piW Furth-x-nore, on the 
]>.<;!■, ni pure t coriomic -nec-t-nyityj the peactime aero- . 
nautical. Organisation demands "better" pilots.. 

Such an apparent] v ,impl." term as "'better" pilots 
'tanific, ■ euain linntatton-. First, much like pro- 
iVs-ional li:ist=h-ii! r-r hvihail. fh-- "active.' 1 parbcipa- 
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tion in aviation is a job for youth. Secondly, the 
designated aviators of the present will become the 
aviation administrators of the near future. Finally, 
therefore, to provide "better" pilots — that is, pilots 
who will be most likely to survive all obstacles in 
aviation throughout their early adult life — we are 
forced to place major emphasis upon the selection 
and training of students now entering the training 
program. 

The term better pilots also connotes a group of 
far reaching implications. In the first place, the bet- 
ter pilot must present sufficient capabilities in co- 
ordination and dexterity to master all types of air- 
craft and all types of maneuvers required of an exact- 
ing training syllabus. Since these attributes are modi- 
fied to a considerable extent by the time-element, it 
might be assumed that with the increasing landing 
speeds of future aircraft, the designated pilots of the 
future will be drawn rather heavily from those pre- 
senting a high degree of dexterity. In peacetime 
aviation training, the psychological and adjustment 
attributes pertaining to all flights are segregated from 
the coordination and dexterity maneuvers. In es- 
sence all flights become check-flights. Instructors 
will be urged continually to distinguish between the 
student's coordination and dexterity, e. g. "ability", 
to accomplish a specific maneuver, and his associated 
adjustment, e. g. headwork, attitude, and mental 
reactions. Rigid enforcement of these standards will 
provide not only a sound basis upon which to desig- 
nate pilots, but will provide more accurate validation 
of selective tests for coordination and dexterity util- 
ized prior to actual flight. 

Secondly, irrespective of a student's apparent pro- 
ficiency of coordination and dexterity, the designated 
peacetime student will be required to present a high 
degree of "headwork" throughout all of his training. 
While the term "headwork" is definitely a loose 
catch-all, its use has become so firmly entrenched in 
the jargon of aviation that its use must be accepted. 
In brief, designated pilots will be drawn from students 
who have consistently "gotten-the-word" — they know, 
think, remember, pay attention, plan, and use good 
judgment. As a unit, these words embody the im- 
portant aviation term headwork. All too often in the 
past, air-sea rescue has been called upon to aid the 
injured resulting from an aviation accident that could 
have been avoided entirely by good headwork. The 
problem is not superficial, for the inherent headwork 
with all that it connotes, plus emotional stability and 
motivation, predetermine even the student's response 
to instruction. If the aviation term headwork is 
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analyzed, it will be noted to involve a chain of ei 
attention, concentration, memory, association 
judgment. First, let us consider attention. ( 
war-time instructors became very adept in the 
demanding student attention, although even 
best efforts in some instances failed to bring c 
students into an efficient and consistent sta 
"being aware". The failure of some students t 
attention was logically explained by a below-par 
tional stability, or low motivation. Howeve: 
inattentiveness of by far the larger group of thes 
dents remained a mystery to even the clever an< 
scientious instructor and he was glad to pass his b 
on to succeeding instructors. In retrospect, w 
frank to admit this error as the way of least resis 
In defense, we might say that we were not sur 
to find aviation facing the problem of inatte 
Inattention is a normal human deficiency, perh; 
emphasized by the multiple, apparently neci 
attention mechanisms in use by the newspap 
their headlines, the magazines by their color, tl 
vertisers by their .repetition and slogans, the rai 
its use of strange sounds and gags, and facetious 
women with their cosmetics and nylons. In avi 
pilots must pay a high degree of attention ' 
altimeter, the airspeed, the fuel supply, other ai 
the wheels and flaps levers, the operating restr: 
imposed on their aircraft, etc. Anything less, ai 
pilot becomes a candidate for a serious aviatioi 
dent. With failure to pay attention so lucn 
inserted in a majority of our aviation accident r< 
it behooves us to designate pilots presenting a 
mum of this human deficiency. 

When the time element is added to attentio 
term "concentration" is evolved. In essence 
centration is the ability of the pilot to bring ; 
faculties to bear upon one course of thought or i 
The numerous distractions peculiar to the m; 
ment of an aircraft are not conducive to long p 
of concentration. The disadvantages of the 
time interval imposed on the thought pattern 
aviator cannot be underestimated. Attentioi 
concentration are linked together, and thus al 
has been stated concerning attention can be a 
equally well to concentration. In passing, it is 
sary to note that without a high basic level of 
tion and concentration in the student, the 
two members of the headwork chain — memor 
association — stand little chance for perfection, 
ory is the power of reproducing what has been lc 
and/or experienced. Association is the menta 
nection of ideas as established by the process of 
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These two mental processes are very intimately 
d, and they form the basis for continued and pro- 
ive success in aviation. The war has taught us 
survival in aviation is in direct proportion to the 
iding progress of the student. Many students as 
suit of the unusual environment have started 
y in their flight training with many correctible 
:ts of technique, but their progress was consistent 
their retention superior. It is not the intent of 
•resent quest for better pilots to deny this type of 
:nt a fair "test of flight". 

ith the time element added to attention, memory, 
association, the aviation term "judgment" is 
ed. Judgment is the power of quickly arriving at 
e decision on the basis of indications and proba- 
:s. In all aviation emergencies the initial judg- 
must be final, almost reflex in character, void of 
rision or the possibility for subsequent modifica- 

Judgment in the air demands little of the pilot's 
ination. In fact, where imagination enters the 
re too heavily, the aviator's memory and associa- 
te so inhibited that decisions are colored, ofttimes 
5 detriment. The failure of the headwork chain 
ental processes — attention, concentration, mem- 
association, and judgment, has accounted for a 
rity of our fatal aviation accidents. 
ie third major demand that will be made of desig- 
1 student pilots is a high and consistent degree of 
iscipline. In the past, certain types of aviation 
ents have demonstrated the importance of this 
>ute. With poor air discipline so frequently in- 
i in the majority of this group of accident reports, 
:omes paramount that some attempt be made to 
nate pilots presenting a minimum of this defi- 
y. Unfortunately, during the war the term came 
elude certain examples of poor headwork, the 
nt's adverse mental attitude, and even flight vio- 
is. There is no doubt that the term air discipline 
criptive and useful. To stabilize its use therefore, 
ictors will restrict it to minor nonobservance of 
', the check-off list, ground rules, area rules, course 

and other aircraft. Major infractions of air 
)line which are subject to disciplinary action will 
eluded under a separate category — Flight Viola- 

In all cases, the student will be cognizant of the 
sity for the observance of such rules of safety as 
)mpatible with his stage of training. In this light, 
mphasis is definitely upon discipline, and infrac- 
.vill be assumed to present a fair index of the in- 
ual's inherent non-conformity. In some occupa- 
non-conformity can be safely overlooked. In 
:on, conformity is paramount. 
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The fourth major demand that will be made of the 
designated student will be a consistently high degree of 
emotional stability. War experience has repeatedly 
demonstrated that the emotional tenseness developed 
under pressure of a check-flight, "checkitis", which is 
so familiar to all students undergoing training, in- 
validates the use of the aviation check flight alone as 
a measure of coordination and dexterity. However, 
the student's emotional stability is sorely tried in ad- 
justing to even the daily changing environment of 
aviation. Therefore, the indices of emotional stability 
so clearly demonstrated in the early phases of a stu- 
dent's daily training become a logical forecast of his 
adjustment to subsequent training environment, as well 
as his ability to survive all obstacles in aviation through- 
out his early adult life. In practice, instructors will 
continuously observe the student's reactions toward: 
(a) spins and stalls, (b) landings, (c) emergencies, 
(d) formation flying, (e) instrument flying, and (/) 
night flying. They will specifically observe, in each 
one of these categories, nervousness, tenseness, confu- 
sion, air sickness, and lack of confidence, or fear. 

The fifth major demand that will be made of the 
designated student will be a consistently favorable 
mental attitude. The mental attitude of a student is 
primarily controlled by his motivation. As a result of 
causative factors too numerous to mention here, both 
mental attitude and motivation will reflect the failure 
of a small group of students to adjust adequately to 
the rigors of aviation. In practice, instructors will 
continuously observe and record the student's mental 
attitude as evidenced by his desire for flying, his appar- 
ent indifference or impatience, his aggressive attitude, 
his cooperativeness, and his precisiveness and exactness. 
During the war, motivation received an enormous al- 
though intangible stimulus from the glory of ribbons, 
and the mass psychology of war. With both of these 
factors absent in the peacetime era, it is likely that 
motivation will not reach the high level of war years. 
However, it is believed that the more mature and seri- 
ous youth attracted by the peacetime training pro- 
gram will more than offset these more or less artificial 
motivation stimulants. 

The sixth major demand that will be made of the 
designated student pilot will be a consistently high level 
of ground school proficiency. Ground school profi- 
ciency is a measure of the student's intellectual adjust- 
ment, that is, his desire and ability to learn. Discount- 
ing the adjustment factors common to aviation, all 
that has been said concerning the term headwork and 
the mental processes concerning response to instruc- 
(Continued on Page 52) 
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;rving states 



V. R. McComb Australia 

3. F. Wang China 

ndr. H. Akef Egypt 

Lr. I. H. Gazarinc Egypt 



lational Air Transport Association (J. A. T. A.) 
.. S. Stevens 

ined Air Traffic Advisory Committee (C. A. T. A. C.) 
trope) 

lr. L. L. Johnston. 
C. A. O. 

ol. N. D. Vaughan 
). Lefevre 
t. L. Livet 
/ '. Davey 
Y. Aganier 

1. An average of twenty-five persons attended 
Committee Meetings. 

3. 

e duties of the Secretariat were performed by: 
t. C. O'Connor, Department of Industry and Com- 
ce — Ireland. 

T . O. Boyle, Department of Industry and Commerce — 
and. 

6. 

e deliberations of the SAR Committee were car- 
Hit bearing in mind the desirability of future co- 
ation in the Search and Rescue field between 
national Maritime, Telecommunication and 
ion interests. 

7. 

its deliberations, the Committee was ever mind- 
the cost of operating special facilities for Search 
lescue purposes and regard was had to the views 
• Operating Companies on this aspect. For this 
i all facilities were considered from three points 
w. — 

. The ideally desirable range of facilities; 

!. The facilities immediately available without 

cost; 

!. The further facilities desirable, the cost ques- 
tion being for consideration by PICAO. 

The feeling existed, however, that it was possible 
hat the maintenance of permanent Search and 
tescue facilities would be more economical in the 
ggregate than the operation of improvised and 
nco-ordinated search in cases of emergency 
.here the costs would be extremely high owing 
d lack of organization. 

. It was considered also that the Committee 
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should state clearly that any recommendation for 
facilities which would effect less than full Search 
and Rescue coverage was influenced by considera- 
tion of the cost element and that it would be a 
matter for the PICAO Council to decide as to 
whether the reduction in cost would justify the 
reduction in coverage. 

8. 

One of the main difficulties affecting the considera- 
tion of present and future problems was the fact that 
previous peacetime operation of Transatlantic civil 
aviation was not of sufficient volume to bear relation 
to present and future considerations in the matter of 
organized Search and Rescue. The greater part of 
the experience and practice in this field has developed 
under war conditions, where the main consideration 
was the preservation of essential personnel and where 
the question of cost was not prominent. Under 
peacetime conditions the question of economical oper- 
ation of air transport must also be considered. 

11. 

It was agreed by the Committee that Ocean Station 
Vessels would be of importance to Search and Rescue 
in the North Atlantic. It was understood that such 
vessels would also be of importance in the require- 
ments of other Committees and accordingly close 
liaison was maintained through the Co-Ordinating 
Committee with the MET., COM, and ATC Com- 
mittees on this subject. 

13. 

1., C, (f) The Committee recommended that 
the following be approved and issued as a state- 
ment of policy in amplification of the obligations 
on each Member State: 

Efficient, economical and safe aircraft operation 
is attained through consideration of design, ma- 
terials, trained personnel, flight procedures, 
weather information, and navigational aids. 
While every effort is thus made to provide for the 
unexpected, nevertheless the fallibility of machines 
and humans and the inconsistencies of weather 
make these provisions under present conditions in- 
complete without a Search and Rescue Organiza- 
tion. Safety, used in its broad sense, is the phase 
preceding Search and Rescue. A high degree of 
effectiveness in safety in its specific application 
will normally reduce the occasions on which 
Search and Rescue is required. Nevertheless, 
recognizing a requirement for Search and Rescue, 
certain facilities must be considered essential. It 
is noted that many facilities are already provided 
for other reasons and are available for this pur- 
pose. These facilities can be organized and co- 
ordinated to effect the results desired in providing 
assistance. This fact was recognized early in 

Original from 
UNIVERSITY OF Mftffi 8W ,N 



PICAO Headquarters meetings for Search and 
Rescue and led to the provisions for establishment 
of Rescue Coordination Centers. The very 
word "Coordination" in the title of the Rescue 
Coordination Centers defines the purpose to be 
accomplished. Recognizing that there may be 
cases in which facilities available fall short of 
acceptable minima, consideration must be given 
to Search and Rescue provisions necessary to ful- 
fil the obligations of Member States as laid down 
by PICAO. The solution arrived at must be at 
the point of acceptable compromise between the 
existing and the ideal. Additional facilities re- 
quired represent the difference between those 
which are currently available and those believed 
to be the ideal. This difference is invariably one 
of degree and the determination of the exact de- 
gree rests entirely upon the judgment of those 
responsible for the decisions and not necessarily 
upon tangible elements. 

The responsibility of any regional group deal- 
ing with Search and Rescue matters goes beyond 
the point of benign generalities. The accom- 
plishments of such a group must be such that, 
when combined with those of other groups work- 
ing towards similar ends, will result in acceptance 
by the public that the unavoidable risks of civil 
aviation are cared for by a necessary and efficient 
organization. 

2., B. The Committee recommends as follows: 

That the Regional Secretariat for the North 
Atlantic Route should contain, at least for the 
first twelve months of its existence, a fully quali- 
fied expert on Search and Rescue whose duties 
will specifically include : 

2., B., (a) the coordination of SAR facilities 
with ATC and COM facilities; and also, under the 
supervision of the Regional Secretariat, 

(b) the dissemination to Member States of in- 
formation and advice regarding SAR, including 
changes in location and type of facilities, 

(c) keeping familiar and exercising liaison, 
through personal visits, with Search and Rescue 
Organizations of Member States, 

(d) advising on the methods and procedures of 
organization of Rescue Coordination Centers and 
other facilities in the manner most suitable to the 
circumstances. 

(e) the collection, coordination and distribution 
of operating plans of Rescue Coordination Centers 
within the Region, 

(f) fostering the instruction of the civil popula- 
tion of Member States as to the reporting of in- 
cidents and as to the necessity for so doing; 

(g) preparing and keeping amended a chart or 
charts of the North Atlantic Region, as required, 
showing: 

1 — Rescue Coordination Centers. 

2 — Long range rescue aircraft bases. 

3 — Medium range rescue aircraft bases. 



4 — Rescue Seaplane bases. 

5 — Short range rescue aircraft bases. 

6 — Land rescue units. 

7 — Off-shore rescue boat bases. 

8 — Helicopter bases. 

9 — Ocean station vessels. 

10 — Winter and summer ocean shipp 

tracks. 

1 1 — Other Search and Rescue informati 
(h) planning and carrying out Rescue exerci 

between Rescue Coordination Centers; 

(j) consideration and report to PICAO of p 
sible measures for Coordination with other PIC; 
route service organizations adjacent to the No 
Atlantic 'area to ensure maximum uniformity a 
availability of Search and Rescue services a 
facilities. 

C. The Committee also resolved as follou 
Contemplating that, when the arrangeme: 
necessary for the coordination of facilities 
volve more than one region, the regions involv 
by mutual agreement will authorize a designat 
secretariat from one of their number to act 
the interests in negotiating with the Memt 
State, the Committee resolves that the Regior 
Secretariat be designated the duty outlin 
above and by direction of the Council, make 
necessary provision for accomplishment of t 
terms herein specified. 

D. The Committee further resolved t\ 
Member States be encouraged to reque 
through PICAO Headquarters or directly I 
tween the States involved, the temporary assig 
ment of specialists from Canada, United Kir 
dom or United States to aid the requesting St; 
in setting up its Search and Rescue Organizatic 

E. The Committee recommends that the / 
Sea Rescue Agency be requested to prepare t' 
or more films for circulation among all Memb 
States within the North Atlantic Route Servi 
Organization for the purpose of instructions 
Search and Rescue Air and Ground Crews wi 
the expectation of a general improvement 
Search and Rescue operations throughout t 
area. 

15. 

1. — The Committee recommends that Contrai 
ing States be encouraged to furnish information 
to the position, course and speed of major mercha 
vessels in the North Atlantic area to the appropria 
authority for the information of air crews. 

The following paragraphs are the recommendations 
the committee members for knitting existing SAR fac\ 
ties into an effective coordinated program, and for I 
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apment of the probable meant which it is hoped 
esult in adequate SAR coverage. Based on a purely 
ical view, the committee recommend* the eight-base 
tutlined below and leaves the question of economics 
PICAO Council. 




SECTION II 
APPENDIX B 2.2.2 

LAFT for route service manual 
1. 

— Search and Rescue: The act of finding and 
urning to safety the survivors from an emergency 
ident. 

> — Search and Rescue Area: The area in which 
irch and Rescue incidents become the responsi- 
ty of a particular Rescue Coordination Center. 

3. 

— When information is received that the position 
an aircraft is so questionable as to give rise to 
lbt as to its safety. 

! — When information is received that an aircraft 
definitely made a forced landing or is about to 
so. (This shall be considered to mean a forced 
ding made in distress.) 

' — When information is received that personnel 
e abandoned an aircraft during flight. 

4. 

— The organizations and procedures for opera- 
i within the North Atlantic PICAO Regional 
ate Service Organization shall be as shown in the 
2 AO Route Service Manual (North Atlantic 

•a). 

«. 

— The composition and location of Rescue Co- 
ination Centers, the duties and responsibilities of 
h centers, and their areas of responsibility shall 
as shown in the PICAO Route Service Manual 
Drth Atlantic Area) . 

— For the purposes of administrative conven- 
;e, Search and Rescue Areas may be divided into 
•-Areas. Each Sub-Area may contain appropri- 
Rescue Coordination Sub-Centers. 



7. 

1 — The composition and location of Rescue 
Units, the duties and responsibilities of such Units 
and their areas of operation shall be as shown in 
the PICAO Route Service Manual (North Atlantic 
Area) . 

2 — For the purpose of the North Atlantic PICAO 
Regional Route Service Organization, it is required 
that rescue aircraft be so located in areas, and be 
capable of such speed and range, that they will be 
able to arrive at the scene of distress within the short- 
est possible time. 

». 

1 — Aircraft believed in need of Search and Rescue 
assistance shall be reported to the appropriate au- 
thority as shown in the PICAO Route Service Man- 
ual (North Atlantic Area). . . 

io. 

1- — The actions of a Rescue Cordination Center 
shall be conducted in accordance with the PICAO 
Route Service Manual (North Atlantic Area). 

2 — The operating agency of any aircraft reported 
to be in need of Search and Rescue assistance shall 
be advised of the situation as soon as practicable by 
the Rescue Coordination Center, and shall be kept 
informed of pertinent developments. 

13. 

1 — The Rescue Coordination Center shall have 
available to it a plot of air and surface craft, and 
contracting states shall encourage the furnishing of 
ships' position information to the surface plotting 
centers. 

IB. 

Information concerning any changes or contem- 
plated changes in the status or location of any 
facility established primarily for the safety of air 
transportation or use by the Search and Rescue 
Service shall be disseminated as widely as possible 
by the administration concerned by means of a 
Notice to Airmen message, appropriately classified 
as to precedence in accordance with the urgency 
of the effected or contemplated change. The 
PICAO Regional Secretariat shall also be notified. 

17. 

As the effectiveness and usefulness of Search and 
Rescue procedures and techniques is dependent on 
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the extent to which airmen are familiar with action 
to be taken at any instant involving a case of emer- 
gency, Contracting States should take all steps 
necessary to insure such familiarity. 




SECTION II 
APPENDIX B2.2.1 
attachment A 

l. 

The number, type and location of aircraft to be 
provided for search must be based on the probable 
time that survivors may continue life. A search would 
be futile unless the aircraft can reach the location of 
an incident and provide relief for survivors before life 
is extinct. 

2. 

Experience in the North Atlantic, particularly dur- 
ing the past few years, indicates that, even if survivors 
succeed in launching and occupying a rubber or other 
life raft, their life expectancy is very short. This time 
will be influenced by the season; sea conditions, in- 
juries experienced and whether the survivors have been 
immersed during the incident. 

1 — Considering the above, in the ideal situation 
sufficient aircraft, properly based, should be pro- 
vided so that any part of the seas traversed by air- 
craft can be reached and an appropriate area 
searched in not more than 9]/z hours. 

3. 

Having regard to the many variables which a search 
involves, the Committee established an area, for the 
purpose of illustration, to be a rectangle 150 miles long 
(300 m. p. h. ground speed for x /% hour duration) by 
40 miles wide (20 miles on each side of the track), 
equalling 6000 square miles to be searched. Realiz- 
ing that a 3-aircraft search team is most desirable and 
can search approximately 1,000 square miles, at maxi- 
mum range, 15 aircraft would be required for the 
search area of 6,000 square miles. Since it is ob- 
viously, financially impracticable to establish this 
number of search aircraft at the required bases, the 
Committee agrees that, from experience available, 



3 long range aircraft at each required base wc 
represent an estimated minimum requirement. 

4. 

The ideally located bases for these minimum 
quirements of 3 long range search aircraft an 
follows : 



750 mile radius before search 
(Lancaster or equivalent) 
Shannon 
Lisbon 
Argentia 



1,000 mile radius b< 
search (B17 orequival 
Iceland 

Greenland — BWI 
Azores 
New York 
Bermuda 



1 — This choice of base is not obtainable in p 
tice, and the situation was, therefore, studied wi 
view to the maximum utilization of existing f; 
ities, both civil and military. 

5. 

Facilities exist at the moment and are mainly ] 
vided by the military organization in the follov 
bases: Northern Scotland, Southern England, ! 
muda, New York, Halifax, Newfoundland. 

1 — The Committee considers that it can rea 
ably assume that such facilities will be maintai 
in the course of the next 18 months. It further 
lieves that the PICAO Council could readily 
range with the governments concerned that 
military organization will agree to maintain at 1 
three long range aircraft in continuous operatic 
status at each of those latter-mentioned bases. 

B. 

However, from the route proposals shown on c. 
and DOC. D.68GEN/D.5, it is clear that a very g 
deal of the North Atlantic air traffic will pass thro 
or near Iceland. Further, aircraft using the di 
(Great Circle) route, Gander-Shannon, will be wi 
600 miles of Iceland. The northern routes (vici 
of Iceland) projected for the Atlantic are over a: 
where there are few vessels. The provision of a 1 
in Iceland means a possibility of reducing by half 
time necessary for reaching the place of incident 
that area. 

7. 

Similarly, if we examine the same problem > 
relation to the Azores, we find that, from the long rz 
search point of view, there are blank spots to 
northwest and west of the said Islands outside 
seven hour range of aircraft based elsewhere, altho 
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r traffic in this area is not so heavy as in the 
:rn area. 

8. 

;onsidering this problem, cognizance has been 
of the density of surface vessels as affecting the 
tty for search. It is realized that, in those areas 
many vessels may be expected, search may be 
ed since aircraft may ditch in the vicinity of a 
e vessel. 



ing taken into consideration these and other 
tant factors such as weather and sea conditions 
ammittee considers the establishment of bases 
i Iceland and the Azores as most desirable, and 
le Iceland base is of relatively more importance. 
; use of the above two bases, plus the six pre- 
r named — all parts of the Atlantic can be cov- 
y three or more aircraft within 7 hours of take 
d all the other basic requirements of long range 
'ater search can be met. 

io. 

las been considered by the Committee that 
ary arrangements could be made with appro- 
governments to provide aircraft and other such 
es in Iceland and the Azores, but at some con- 
Die extra cost to PICAO or the member states, 
dition, it must be kept in mind that establish- 
ed long range search bases in Iceland and the 
will be at the cost of establishment and main- 
:e of two bases which will have only partial 
for other than search purposes. In this con- 
i, the known record of the operating companies 
espect to safety may indicate that the cost of 
shment of the bases in Iceland and the Azores 
ot be justified and that the extra risk outlined 
igraphs 12.2.1, 12.2.2, 12.2.3, 12.2.4, and 12.2.A, 
below should be assumed. It is, however, un- 
ad that proposals are before the MET. Corn- 
to establish Met. flights in Iceland and the 
In the event of these proposals being passed 
t Committee, it is recommended that considera- 
; given to the establishment of long range air- 
it these bases for the joint purposes of MET. 
<lR. 

11. 

Committee has considered the necessity of 
lining long range search facilities at the follow- 

ses: — 



1, Iceland; 2, Northern Scotland; 3, Southern Eng- 
land; 4, Azores; 5, Bermuda; 6, New York; 8, New- 
foundland. 
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12. 



Because of the cost element, and as a further prac- 
tical compromise we examine in the following para- 
graphs the possibility of reducing the number of long 
range search bases by accepting a principle of the 
use of alternate aerodromes for refuelling. 

1 — It may be pointed out that the North Atlantic 
can be searched by aircraft even though bases are 
not established in the Azores and Iceland. To carry 
out this system long range aircraft based in New- 
foundland and Southern England, Northern Scot- 
land, Bermuda, New York and Halifax would oper- 
ate on the principle of leaving the home base, 
carrying out at least a 2J/2 hour search and landing 
at an alternate base for refuelling. 

2 — This system has the advantage of being pos- 
sible of establishment without extra cost to PICAO 
or 1 member states, but at the same time such a search 
system would have the following disadvantages. 

A. As longer distances are in some cases in- 
volved the time of arrival at the incident is 
delayed. 

B. Since there is a less number of available 
search aircraft bases involved, the possibility of 
search aircraft being "weathered in" at the time 
of an incident is increased. 

C. Increased distance of flight before search 
increases the importance of possible navigational 
errors on the part of search aircraft and would 
thus require the search of a larger area. 

D. The longer flight time would in a meas- 
ure reduce the efficiency of observers at the 
time search is initiated. 

13. 

With these considerations in mind, the Committee, 
from a purely technical point of view recommends 
the 8 base plan outlined herein and leaves the ques- 
tion of economics to the PICAO Council. Should 
it be impossible to resolve that question of economics, 
the Committee submits for secondary consideration 
the suggestion examined in Paragraph 12 of this 
Document. 

Drigiral frcrr 
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The PIC AO SAR Standards (SAR/54/23/11/45) 
agreed upon at Montreal and published in the February 
issue of the Air Sea Rescue Bulletin were accepted at 
the Dublin meeting but amplified for regional use. 




SECTION II 
APPENDIX B 2.2.1 

FROM THE REPORT OF THE SEARCH AND 
RESCUE COMMITTEE ON FACILITIES FOR 
SEARCH AND RESCUE WITHIN THE NORTH 
ATLANTIC REGION 



The Committee received from the several states 
reports of their SAR facilities now existing for their in- 
ternal requirements. From these the Committee nom- 
inated those bases which would best serve the needs 
of the North Atlantic Route Service. Instead of. 
specifying more ideal but not so readily provided fa- 
cilities, the Committee believes that PICAO may with 
more confidence ask the States concerned to provide 
and maintain the facilities required, as described be- 
low. In the event of a State wishing to rearrange its 
SAR facilities it would naturally be expected that the 
minimum needs for the North Atlantic Route Service 
would be specifically included in the rearrangement. 

2. 

Rescue Coordination Centers. 



Contracting State 



A. Canada 


Halifax 


B. France 


Bordeaux 


C. Iceland 


Reykjavik 


D. Ireland 


Shannon 


E. Netherlands 


Amsterdam 


F. Norway 


Stavanger 


G. Portugal 


Azores 


H. Portugal 


Lisbon 


I. Spain 


Madrid 


J. United Kingdom 


Argentia 


K. United Kingdom 


Bermuda 


L. United Kingdom 


Prestwick 


M. United States 


New York 



Location of R. C. C. 



N. The Rescue Coordination Centers located at P 
York, U. S. A. and Prestwick, U. K. have b 
allotted additional duties as outlined in the Sea 
and Rescue Operating Procedures. 

1. Search and Rescue Bases and Equipment. 

A. Attachment A to. this document is a 
tailed report concerning Long-Range Sea 

Aircraft Bases. 

B. Long Range Search Aircraft. 
(Lancasters, 750 mile radius of ao 

equipped with air-borne lifeboat or C-54 
craft, with 2,000 mile radius of action or B 
aircraft, with 1,000 mile radius of act 
equipped with airborne lifeboat, or equival 
The foregoing radii of action allow for a m 
mum search of 2^ hours duration.) 



Contracting State 


Location of Base 


Minim 
facilit 
necess; 


(a) Canada 


Dartmouth 


3 L i 






casti 


(b) Iceland 


Reykjavik 


3 C-5 






3 B- 


(c) Portugal 


Azores 


3 C-5 






3 B- 


(d) United King- 


Argentia (New- 


3 B-r 


dom 


foundland) 




(e) United King- 


Bermuda 


3 B-r 


dom 






(f) United King- 


Southern England 


3 L i 


dom 




cast 


(g) United King- 


North- West Scot- 


3 L i 


dom 


land 


cast' 


(h) United King- 


New York 


3 B-l 


dom 




3 C 



C. Medium Range Search Aircraft. 

(500 miles radius of search cover.) 



Contracting State 


Location of Base 


Minim 
facilit 

necess; 


(a) United King- 


Bermuda 


1 scap 


dom 






(b) United States 


Elizabeth City 


2 land- 






plan 


(c) United States 


Salem 


2 land- 






plan 
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D. Short Range Aircraft. 

(150 miles radius of search cover. Norsemen 
with skis, pontoons, wheels; Grumman or 
equivalent.) 



Contracting state 


Location of base 


Minimum 
facilities 
necessary 


(a) Canada 


Dartmouth 


1 Norse- 






man 


(b) Canada 


Seven Islands 


1 Norse- 






man 


(c) France 


Brest 


1 aircraft 


(d) France 


Hourtin (Gironde) 


1 aircraft 


(e) Ireland 


Shannon 


1 aircraft 


(f) Netherlands 


Amsterdam 


1 aircraft 


(g) Norway 


Bergen 


1 aircraft 


(h) Norway 


Stavanger 


1 aircraft 


(i) Portugal 


Lisbon 




(j) United King- 


Argentia (New- 


1 aircraft 


dom 


foundland) 





Specially Equipped Rescue Boats. 

(High speed launches, suggested type 85-foot 
rescue boat, 25 knots, 100-mile range or 
equivalent.) 



Contracting State 


Location of Base 


Minimum 
facilities 
necessary 


(a) Canada 


Dartmouth 


1 boat 


(b) France 


Brest 


1 boat 


(c) France 


La Pallice 


1 boat 


(d) France 


St. Jean de Luz 


1 boat 


(e) Iceland 


Reykjavik 


1 boat 


(f) Netherlands 


Netherlands Coast 


1 boat 


(g) Norway 


Bergen 


1 boat 


(h) Norway 


Stavanger 


1 boat 


(i) Portugal 


Ponta del Gada, 


1 boat 




Azores 




(j) Portugal 


Lisbon 


1 boat 


(k) Spain 


Ferrol 


1 boat 


(1) United King- 


Bermuda 


1 boat 


dom 






(m) United King- 


Stephensville, 


1 boat 


dom 


Newfoundland 




(n) United States 


New York 


1 boat 


(o) United States 


Salem 


1 boat 



F. Land Rescue Units. 

(To be organized and capable of performing 
rescues in any season, on mountains, through 
forests, in snow covered areas with special rescue 



equipment, such as dog teams, over-snow vehi- 
cles, etc., and capable of transportation by air.) 







Minimum 


Contracting State 


Location of Base 


facilities 






necessary 


(a) Canada 


Dartmouth 


1 unit 


(b) United King- 


Stephensville, 


1 unit 


dom 


Newfoundland 





G. Ocean Station Vessels 

(a) It is understood that certain Ocean 
Station Vessels are being recommended for 
the provision of several coordinated services 
relating to the safety of air transportation in 
the North Atlantic Region. The use of 
Ocean Station Vessels for Search and Rescue 
purposes and a recommended order of priority 
from the Search and Rescue point of view 
are outlined in Appendix D 2.4.6. 

H. Helicopters 

The Committee considers that helicopters, 
when sufficiently developed, will provide a most 
important search and rescue facility. If and 
when performance, production and mainte- 
ance problems have been sufficiently improved, 
arrangements should be made for their location 
as follows: — 



Contracting State 


Location of Base 


Minimum 
facilities 
necessary 


(a) Canada 


Dartmouth 


2 helicop- 






ters. 


(b) Canada 


Seven Isles 


1 helicop- 






ter. 


(c) United King- 


Argentia, New- 


3 helicop- 


dom. 


foundland. 


ters. 


(d) United King- 


Labrador 


1 helicop- 


dom. 




ter. 


(e) United States 


Brunswick, Maine 


2 helicop- 






ters. 


(f) United States 


Elizabeth City, 


2 helicop- 




N. C. 


ters. 


(g) United States 


New York 


3 helicop- 






ters. 



3. 

In determining the location and number of Rescue 
Dordination Centres and minimum facilities, only 
ose were considered essential which would, in the 
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event of thfir removal or non-c.xisfceric«\ jeopardize 
the 'adequacy of Search and Rescue, in 'conformity 
v/'rih. the international recommende-d practices as ap- 
proved by PIC AO. "in deciding upon the location of 
sh»*rt rangr- fadlitirs the North' • Atlantic : Region was, ; 
..studied. with particular reference to points of route 
en try and exit fioni land- ' 



The location of the centers and txihti<-s as listed 
afiove js believed k> be most desirable at i hi present 
ttuu\ That is not to sa> , houwr, that, ti»-s.- ->n ar<ge- 
metits could not: he improved upon or might fun'm-ed 
to: be changed at *ojne- future date as the result qf. 
operoting experience. 

" -.' U. : -'. : ". '. ' : ' " 5. ■'■ .: 

. Number '-A .air <-"«" marine craft represent tho.se . 
which should be operationally .available at any one 
tune. This- means, that u« mmih ia*es .additional 
equipment; will have to be maintained , for totftiion, 
jnaitirenanee, and repair. 

'r --''- ; ' ; ; ; v- : .A.-; ; ^- «« ■'y:' ; .-;>: : .' ; :i 



Facilities 

\ —Car-. ado now has the Search and. Rescue 
facilities listed above .with the exception of long 
range Search aircraft to be located at Dartmouth 
to replace the medium, range am- raft now located 
then; and the short r?.ufrt aircraft to he located, at 
r>artin"iiif nd tin besen Islands *r is }..-!<. 'I 



that these .facilities would be provided Upon reqm 
by the Government concynied. In addition v-7 
ada has a : ; well organized Sea n h and Rescue pi 
gramme coordinated with that of the U. S A. a' 
ha* many additional facilities not hsttd w m' h c 
be i! bed for Search and Rescue. 'purposes _ 
2 -Prove /i'lie reqv>,sreo faciSsties c-Kist or « 
be ppWtded by the State. It is understood ft 
Prance has one group' of Halifax aircraft located 
Menguac < Bordeaux), froni -which .3 prrmari. 
small, unit & equipped, and; ''trained; tor Long Rar 
Search purposes. Moreover ;he rehabilitation. : 
Brest is in progress arid even now iacUiiUS smUil 
to .Search and .Rescue operations are available". 

" short notice from the French N.ivv. 

''« -hi'iand. It is MmWrstwd th.d there t r- n- 
thrts.- pnvattdy owned' PBV's at Kf-ykiavik -'' 
rangements might be made with the h;i:!;>ndic <h. 
eminent for the use of these aircraft during t. 
himoru period until the provision of she spec 
long range Search aircraft could be arranged. I 
provision of' the.se long range aircraft will nec»-t 
tate nut-side- assistance, Besides these, Iceland !i 
addition,^ facilities, not listed, which can be us 
for Search and Rescue purposes, on roqueM to t 
Government 

- 4*. Ireland* No aircraft are available atpfesr 
The provision, ot aircraft will require negnuati 
with die Government For coastal m-c. 1 7 limbo. 
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•0 mile range, 8 knots, are disposed around the 
ast. 

5— Netherlands. It is thought that the off-shore 
scue boat believed desirable for the coastal area is 
>t located there at present but that it could be 
ovided by the State concerned. This requires 
nfirmation. 

6 — Portugal. In so far as the country of Portugal 
elf is concerned facilities are in existence with the 
ception of the Rescue boat at Lisbon. It is be- 
ved that this boat can be provided by the Govern- 
ent concerned. In connection with the Azores 
e provision of the long range aircraft would neces- 
ate outside facilities for the provision of equip- 
snt and training of personnel. One appropriate 
scue craft will be provided by the Government. 

7 — Spain. Required facilities exist or can be pro- 
ded by the Government concerned. In the case of 
search which would require the concentration of 
Dre than the minimum agreed facilities and if 
fficient time were available, Spain would be wili- 
er to transfer, for the occasion, to its North Western 
?ion, the ten search sea-planes at present stationed 
the Mediterranean. 

8 — Scandinavian Area. The required facilities 
ist or can be provided by the Governments con- 
rned. 

9 — U nited Kingdom. The required facilities are 
ready in existence. It is anticipated that all 
arch facilities will be operated by the military 
ithorities. No special vessels were listed as es- 
ntial for this region as: — 

(a) The density of merchant shipping below 
the air approaches to the United Kingdom and 

(b) The existence of the Royal National Life- 
boat Institution which operates 137 lifeboat units 
to render assistance to a depth of 60 miles from 
the coast and 

(c) The cooperation of the Admiralty in spe- 
cial cases were considered sufficient. 

A. Bermuda. The simplest and most econom- 
ical way to maintain the SAR unit at Bermuda 
appears to the Committee to be by a detachment, 
regularly changed, from similar units based on 
the Eastern Seaboard of the United States. This 
would have the additional advantage of familiar- 
izing all personnel with the local conditions in 
which they would operate in the event of an 
incident requiring them to reinforce the unit at 
Bermuda. 
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B. Newfoundland and Labrador. At present 
there are two seaplanes and three rescue boats 
stationed at Argentia for Search and Rescue pur- 
poses. The period of retention of these forces is 
uncertain and it is believed that upon request by 
PICAO the Governments concerned would be 
willing to retain one rescue vessel and replace the 
seaplanes by long range aircraft and establish one 
helicopter at Goose Bay, when practicable. 
10 — U. S. A. — Facilities as listed above are now 
in existence with the exception of the medium range 
rescue aircraft located at Elizabeth City, and 
Salem, U. S. A. There are now seaplanes at these 
bases and it is believed that the U. S. would be 
willing to replace them by land planes in order to 
comply with this proposed plan. In addition to 
the minimum facilities outlined herein the U. S. 
has a. rather extensive Search and Rescue Organiza- 
tion operated by the various military forces. When 
required, long range rescue facilities from other 
localities would no doubt be introduced into the 
designated approach areas to provide rotation of 
equipment and crews. 

7. 

Recommendations 

1 — It is recommended that the Rescue Coordina- 
tion Centers and the Search and Rescue Facilities 
outlined in paragraph 2 be accepted as the Search 
and Rescue programme for the North Atlantic 
Region. 

2 — It is also recommended that PICAO should 
communicate to the Governments concerned that 
these are the minimum of Search and Rescue re- 
quirements upon which depends the protection of 
international civil aviation within the region. 

3— It is further recommended that with this pro- 
gramme in mind PICAO ask the Governments 
concerned : 

A. to continue such of those facilities listed as 
may now be in existence; the Committee con- 
siders that this recommendation is a matter of 
some urgency since some of these facilities may 
be due to be withdrawn at an early date. 

B. to provide those facilities, which may not 
be in existence at the present time, at the loca- 
tions specified; 

C. to arrange for the provision of long range 
search aircraft in Iceland and the Azores. 
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Special Joint Report No. 1 {Ocean Station Vessels') 
submitted by the Communications and Facilities Com- 
mittees of the ASR Agency was published in the January 
issue of the Bulletin. This subject was considered impor- 
tant not only to SAR but also to other technical com- 
mittees of the North Atlantic Route Service Conference. 
Excerpts from these documents on the subject of ocean 
station vessels are as follows : 




SECTION II 
APPENDIX D 2.4.6 

OCEAN STATION VESSELS 

1. 

The SAR committee has been considering the sub- 
ject of Ocean Station Vessels, particularly with re- 
spect to their use in connection with the general sub- 
ject of Search and Rescue of distressed persons in the 
North Atlantic. It has come to the conclusion that 
such Vessels would serve a most useful purpose to our 
problem. It is believed that the conclusions of your 
Committee may be that such Vessels would also be 
of benefit ,to the activities in which you are interested. 
It is therefore our desire to bring certain phases of 
this subject to your attention. 

2. 

Station Vessels when established would be used for 
the benefit of Search and Rescue particularly in the 
following : 

(a) By their use as an additional navigational aid, 
they can improve the quality of air navigation and 
thus reduce the area required to be searched in case 
of distress. 

(b) Further, such Vessels would provide an estab- 
listed fix from which Search aircraft, arriving from 
divergent points could commence area coverage and 
would also assist in coordinating the efforts of such 
aircraft. 

(c) By reducing the range required of communica- 
tions, they reduce probably all missing position re- 
ports, thus reducing the number of alerts caused by 
unreported aircraft. The area required to be 
searched in case of distress would also be reduced. 

(d) Through use of shipboard D/F and Radar 
they could improve the accuracy of a fix in the case 
of distressed aircraft. 

(e) They would serve as a place near which aircraft 
could ditch in an ocean area, particularly in those 



areas through which few surface vessels are routed 
(/) Through ability to initiate direct and relia 
communication with surface shipping and due to tr 
position they can best coordinate cooperation 
tween aircraft and ships in case of distress. 

(g) In vjew of their presence in an otherwise pr 
tically untraversed ocean area, they would be of 
treme value in making rescue of distressed pera 
located by search aircraft. 

(h) They would serve as an advanced base 
personnel skilled in the recovery and treatment 
persons subjected to the hazards of existence in 
open sea. 

(i) The knowledge that a Station Vessel is in 
vicinity and that it is available for rescue would h; 
a valuable psychological effect on all concerned. 

3. 

It is this Committee's opinion that the views of 
SAR, MET, COM, and ATC Committees should 
coordinated in arriving at the decision made w 
respect to the number of locations and procedures 
the Ocean Station Vessels. 

The question of stationary ships in the Atlantic 1 
been considered by a working party of the Ml 
Committee and the following recommendations ma< 

1 — In addition to the normal expectancy of weat 
reports from merchant ' ships, at least thirteen oo 
weather stations are required in order to provide m 
mum meteorological service to support civil aviat 
requirements in the North Atlantic. 

2 — The locations of the above vessels should 
approximately as follows : 



62-00 N, 33-00 W 46-00 N, 29-00 

56-30 N, 51-00 W 60-00 N, 20-00 

51-45 N, 35-30 W 53-50 N, 18-40 

45-00 N, 45-00 W 47-00 N, 18-00 

35- 30 N, 40-00 W 39-00 N, 17-00 
34-00 N, 52-00 W 67-00 N, 00-00 

36- 00 N, 70-00 W 



The continuance of the two first-named ships 
regarded as a matter of the utmost importance to i 
sure the safety of North Atlantic air operations. 

3 — Stationary weather reporting vessels should 
equipped to provide the following surface and upf 
air observations: 

( a ) Complete and regular surface synoptic obser 
tions not less than eight times daily. 

(b) Complete radiosonde observations, not less tr 
two times daily. 

(c) Upper wind data (pibal or rawin) not less tr 
four times daily. 
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) Special observations of meteorological phe- 
•na taken whenever a marked change occurs in 
her conditions. 

-The organization of an ocean weather reporting 
amme should be on a permanent international 
that would provide for maintenance of stations by 
ata contributions by member nations. 
-The distribution of ships which depends upon 
otal number of stations, should be determined 
y by meteorological representatives of the mem- 
:ountries after the total number of stations is 
mined. 

The Chairman of the SAR Committee has ad- 
that his Committee has concluded that Ocean 
3n Vessels would serve a most useful purpose in 
ection with search and rescue of distressed persons 
le North Atlantic (reference DOC. D. 214, 
.D/27, 14/3/46). 

4. 

bile the COM COMMITTEE does not desire to 
the impression that Ocean Station Vessels are 
utely necessary as radio aids to en route naviga- 
ind operational communication in the North At- 
it is submitted that these vessels, if equipped 
suitable radio apparatus and if staffed with quali- 
adio operating and maintenance personnel, would 
to provide valuable supplemental facilities in 
espect over the North Atlantic civil air routes. 

5. 

i this end, it is recommended that, if Ocean Station 
:1s are provided and maintained primarily for 

• reasons, each such vessel be equipped with the 

• apparatus set forth below and be staffed with 
ecessary radio personnel ; in so far as this may be 
icable : 

(a) a non-directional MF radio beacon having 
antenna power preferably of at least 1000 watts, 
lis beacon should be available for operation at all 
les but would be energized only when specific re- 
est is made and then only for the period of time 
mired to serve the immediate objective. 
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(£>) an aeronautical station of medium power 
capable of transmitting on the regular airground 
frequency or frequencies in use at any time, by means 
of the type of emission normally employed on the 
route, and capable of continuously guarding the 
regular airground frequency or frequencies in use. 

(c) manual point-to-point radiotelegraph facili- 
ties capable of affecting reliable operational com- 
munication, including continuous guard, with the 
regularly designated Bight control stations of the 
North Atlantic Route Region and with other Ocean 
Station Vessels within this region. There appear 
to be no objections to the use of any MET communi- 
cation facilities which may be provided for this 
purpose since the volume of point-to-point opera- 
tional message traffic is likely to be quite low. 

(d) apparatus capable of continuous reception 
and occasional transmission as required for opera- 
tion on the universal VHF guard frequency which 
is to be recommended and designated by the COM 
COMMITTEE at an early date. 

At this time the COM COMMITTEE is not en- 
deavouring to specify the type of radio communication 
and navigation aids deemed necessary to provide the 
facilities listed by the SAR COMMITTEE, nor those 
to be listed by the MET COMMITTEE and possibly 
by the ATC COMMITTEE. Upon receipt of in- 
formation as to the requirements, the COM COM- 
MITTEE then will prepare an appropriate final report 
on the subject. 

If ocean station vessels are to be provided for such 
purposes as Meteorology, Search and Rescue, and 
Communications, these vessels, if properly equipped 
and suitably located, would provide very valuable 
services for ATC, such as more accurate Meteorolog- 
ical Reports (Spot-weather) improved communica- 
tion and navigational aids, and check points for more 
accurate position reporting and flight planning. 
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(Pyrotechnics for ASR — Continued from page 22) 

appeared that an impasse had been reached. There 
were three reasons for this: 

First, the signal would have to be of greater length 
because of the length of the M-75. 

Second, the heavy steel barrel, necessary to direct 
the stars aloft at the proper angle, would make this 
combined signal one which would detract from the 
usefulness of the day signal. 

Third, the frequent criticism by air sea rescue 
teams that it was easier to get a position fix on a 
stationary flare than on a moving star. 

A night flare was finally designed which was built 
along much the same principles as the day smoke 
signal, which could be attached bottom to bottom to 
the day signal without interfering with the use of 
the day signal. In other words, the new signal was 
designed so the user could discharge either signal, 
return the case to the holster in the life jacket, and 
still have the opposite signal for instant use, regard- 
less of the length of time submerged or the time 
elapsing from the hour or day when the first signal 
was used. The new signal was designated Signal (Dis- 
tress Day and Night) Mark 13 Mod. 0, and in August 
1945 the "go ahead" was given to produce a million 
and a half units for BuAer. The advantages of the 
new signal were described as follows: 

"This signal is 5 x 1$<6 inches in diameter, weighs 
approximately 7 ounces, and has a volume of 10.3 
cubic inches. Of the pyrotechnic items now in use, 
signals of this type are particularly useful in that they 
can be carried on the person, or stowed in the folds 
of the life vest. 

"The signals are located at opposite ends of the 
single container. The night signal can be readily 
identified in the dark by a series of small humps 
located around the can. -Each signal is operated by 
a pull ring, and instructions for its use are printed 
on a label on the container. The advantages of the 
new signal over other types are : 

"(1) Its 10-cubic inch displacement as compared 
to 13 cubic inches for the existing orange 
smoke and 2-star red signals. 

"(2) The convenience of a combination day and 
night signal in one unit. 

"(3) The simplicity of its ignition, particularly 
when compared to the 2-star M-75 signal. 

"(4) Its greater duration and range of visibility 
over that of the 2-star M-75 signal. 

juni: )m*g by GooqIc 



"(5) It is a waterproofed flare type signal pa 
ularly suitable for life raft stowage. 

"(6) It is readily adaptable for life vest inst 
tion." 

The Navy had set up extremely rigid testing 
cedure for the initial 600,000 signals. From a 1( 
200 signals, for instance, 12 were selected at ran 
for test. The failure of one of these 12 could c 
the entire lot to be rejected. In subsequent lots, > 
lar conditions were applied to one failure in 40 sif 
selected at random from lots of 10,000. 

In these tests, the signals were subjected to very 
temperatures, storage in vacuum, and heat tests 
lowed by a 24-hour submersion test. 

The advent of VJ-day caused the Navy to ai 
the Day and Night Distress Signal for the use of ol 
of its service branches, 

— A replacement for Signal (Distress, Sm 
Hand) AN-Mark 1 Mod. 1 and Mod. 0, ii 
kits under the cognizance of the aeronau 
organization. This includes aircraft, life r 
droppable life rafts, signal kits, shipwreck 
etc., and in personal equipment kits issued t< 
flight crews. 

— A replacement for Very Night Signa 
Equipment now issued to surface vessel 
boats — an allowance of twenty-four per life 
being desired. 

— A replacement for Hand Projector Ma; 
and Very Signal Cartridges now include< 
abandon-ship outfits issued to surface vessel 
rafts and floater nets, — an allowance of tw 
per life raft and floater net being desired. 
A commercial connation of the signal has I 
established — known and trade-marked as the 
Day Nite Distress Signal. It is intended to su 
the great demand from foreign governments, ti 
oceanic airlines, sportsmen pilots, yachtsmen— 
an expected use on merchant vessels. However, : 
tary requirements and the shortage of raw mate 
are likely to retard their manufacture for comme 
use. 

Yet, in spite of man-made safety measures— 
chanical failure, floods and storms will continue t 
hazards to the traveller on land, in the air, or or 
sea. But out of the search and rescue "know h 
acquired from the wartime experience, we may ex 
added safety and a higher degree of confidence, 
may also be assured that the science of pyrotecl 
will keep pace with refinements in the methods 
techniques of search and rescue, through continue 
search and development. 
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(Better Pikts — Continued from Page 38) 
ire as true for ground instruction as aviation, 
e. The war has taught us that without an 
late intellectual adjustment, little can be ex- 
d of the student's eventual progress and efficiency 
aviator. 

e seventh and final demand that will be made 
the student prior to designation will be a high 
e of favorable officer-like qualities. In times of 

the duties of an aviator are enlarged to such 
tent by extra-curricular duties as an officer that 
• emphasis must be placed on the designation 
idents presenting not only pilot attributes of a 
degree, but also the ability to present attributes 
i officer, such as: (a) military courtesy, (b) 
uality, (c) composure, (d) cooperativeness, (e) 
lent, and (/) leadership. With the student 

of today becoming the aviation administrators 
; future, it is logical to designate only those of 
ior potentiality. 

e seven major categories we have just consid- 
will be graded on a comparative basis and cu- 
ed by stages for all students from similar selec- 
lasses. Aptitude ratings will be drawn prior to 
lation or, when indicated, at any other phase 
ining. The ratings will be drawn individually 
11 seven categories so that each may be con- 
d with the collateral aviation data such as: 
delinquency reports, (b) flight violations, (c) 
actions, (d) all aviation accidents, (e) medical 
dings and hospitalization, and (/) time in the 
It is confidently expected that the adequate 
tion, recording, and utilization of student avia- 
raining data will lead to the scientific designa- 
>f student pilots who will be most likely to sur- 
a.11 obstacles in aviation throughout their early 
life. 



Our proofreader is in the doghouse! In 
the Radar story in the April Bulletin — page 
9 under the paragraph heading "Indicator 
Displays" — the range of the optical horizon 
should be 6 to 10 miles, instead of 60 to 10 
miles. However, we've promised our 
proofreader a fair trial before hanging! 
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(Aerologation — Continued from Page IT) 

from southeast, 40-50 knots, to northeast, 50-60 knots. 
Instead of returning to the desired course, the next fix 
showed the aircraft to be nearly 100 miles south of 
course. A computed drift correction, from radio and 
pressure altimeter readings, showed about 25 degrees 
correction were required to maintain track, but since 
the radio altimeter was a relatively new instrument at 
the time, the navigator compromised - and applied a 
correction of 15 degrees. The next fix showed the 
flight to be even further south, and a double drift 
wind measurement proved the wind to be northeast, 
85 knots. After obtaining this information, the navi- 
gator applied sufficient correction to keep from being 
drifted farther south. When just southwest of the 
lower tip of Ireland, it was necessary to turn north- 
northeastward, into the wind, in order to make the 
desired destination. The wind at this time had de- 
creased to about 45 knots, but still represented a strong 
head wind on this portion of the flight. 

Figure 12 shows the precomputed, constant head- 
ing track as determined later from the same forecast 
map. The constant drift correction needed for this 
flight would be a — 1 .5 degrees. 

The pressure field shown in figure 12 is the adjusted 
pressure field from the forecast map, observations made 
during and after flight. From this chart it is possible 
to adjust the winds actually encountered on track C, to 
the precomputed constant heading track B and de- 
termine the actual path and flight time of the aircraft 
had it used this aerologation route. The actual path, 
in this case, would have been track A. The precom- 
puted drift correction would have been slightly in 
error, since the forecast pressure for destination was 
not accurate; however, even if this constant heading 
had been used, the aircraft would have arrived within 
forty miles of destination. The navigator could have 
corrected this heading during the flight, and the air- 
craft would have arrived very close to destination. It 
should be noted, from the legend, that the aerologation 
route was shorter than the great circle route by several 
hours, and three hours shorter than the actual track 
made good. 
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YttEN* hi- look at a map n( pr< 



•posed world airway^ we "arc impressed ••with, 
the. pf^pjdndcranoe of mileage:, -ever -waters and -.oyer 
sparsely populated iatid areas albtitJ th; •• routes 
Granted that a world; tv»r was responsible fot making 
'.these lonu-range flights, a practical reality, w can be 
assured; -that aviation will never again be held within- 
ihe hunt- <.t any oae rouim'mt, or f> ichuiVd} short 
«treU is; : .Hf-r watei 

How much fiytng" ovei tittle; vast reaches of laud and . 
water we mas . -!.;■■ t in the future will Iarsjel) depend 
on the manner and degree of . the public's Meteptar.ee. 
Then- are mam, feasor^ why it should, be high Time 
and tnoncv uuy be-' saved, comfort enjoyed. What 
then, .could -be expected to interfere with rmnpletc ■ 
aeeeptssieef The answer is likely; to be..;-;-, lack of 
•con.ridet.iee- based upon the hazards involved 

•It is -Mot. enough: to point nut to the potential an 
traveler that the proportion of . a&tct&li ' .disasters, to 
'•miles he.nti e. iim,-.;hi»I\ liw: that ships at sea also 
founder, thai, trains 3 re -sometimes wrecked, Aircraft" 
disasters are sidl '"front page" . . and a factor which' 
has ire, »••-... -rj this -traveler s unfavorably,., has been; the 
•«m alt numhn i <u survivors in thes*: accidents. 

On the other hand, shen we examine the wartime 
statistics, of flyers downed in combat, "we- find thai a 
n-lanvt !y hig?> percentage of fhern were rescued, and 
-under conditions which were generally unfavorable- 
This n asfai svln so many of these- men e.err vuvd 
is because an organs-red. competent seat ch mid r^s«ue 
serytce ^ippiirtf d couiba! '"'pei.Uimis 5a uil dicu-t'^ of 
die war Organisation "and „• equipment varied, r^n- 
■:>demb!y, bu t basic prmeipiex wens the same and rescue 
nam were ronst.mtb ..dm to theit p--pom'h;fih\' t < 
-cause these combat 'airmen' were aware that an erfi- 
■> wu -f audi and fescue swvjot wa > there to help ibetu. 




security of their bases; confident their cJu>nr, : 
revue and survival were good. 

The way to inspire public Loofsdence nj avia- 
te* persuade the. potential air Traveler that he e 
pjeteiy safe m the air, that he may; TelaX, ee|- 
wornes; that tbi'if are no. risks off the, ground 
are not esse ountci able in life's well -known mtu ; 
ties. on the ground. The : idea should be presen 
him that search and rescue was solidly then' 
he came, further, .we must prove to hm 
the percentage of -survivors-, in 'Aircraft art id* 
..higher because of search -and iesc:ur . , . anc 
while it cannot guarantee his safety, i| does p 
liim with die maximum of protection. 

It is assumed that, transoceanic carriers will 
selves supplement the search and rescue nrprimt 
by carrying equipment which will make ■ efi'erb 
operation possible, ; Thus they will. assist m ait 
the dvsitvd international standards of safety,, 
tainly it is more desirable for the carriers to 
■this rc-spomibilitv in their -own right, thait to ■/ ' 
.possibility .Of,- Goye'tnrtH;'f»t--iiApr»s-ed regulation 
■ ,Ui contain, undesirable eleutc 



eonf. 

rigidnv or jnfli-xjhjlity. :. 

It niay wet: fie that 'long periods of time Will 
when search and rescue', will not. -be. ■called up 
'service. So orach the better. In tact, it u- ■ 
hoped that mtr'rtiation-il ah: ■ transport' ni.iy >ei 
achieve standards of safe operation which nw 
■ lituinate its need, 'ndl that (im.\ Ixw.rvf 
a necessary adjunct to our daily Ibay.. ft wf 
o>i>i(!i mvaiu '.h'v toward the. attainment ■> 
stapdatds of sat e.ty.. It will stimulate confide 
aviation and hfcae.M- trirndlincv* het^,. 

lions, based upon huinaniiariauism and eood 
a guiding principle for world peace., ;'U- /wori 
search and rescue organization will matbriidb 
in adding the breath of life to those, ptin. tpl. 
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rotation of SAIfc . . • an editorial 
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W»ir/j h#f been mhU* cn^xenuoa >he history and devdopmew <>f sir sea 

*ime o>iinot6>'.vr> * }ra*t h and rrn-nc Yet, b.cmm- of it>, suddsn cmcrgeticf ft om behind a- a r sen 
af zeartim< secrecy, and its smft tfmsition from a nunim? Hi'-MAna funeikw. hr-thai of an 
, organized, pattern to provide ihe highest standards of safety to e 
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been inlinmiely associated wtlh ike dn'tlepmen? of sj> <?a tt'icnp, it ;<, nevertheless Irue that the ■ 
:>< tfj-n «.'■". upon which iU fufutfi process will depend u-ift be ihai whu h is built upon a cvmpleie ' ' . 
uvdentavdivt of its value, ' ' " " ' : ; *' " " ' 

■TCP MEN who .fly and sail over thousands eX:, . -of air sea d«.t ue ;ukI iV likely to tell yon that distance nn , 
B',n?iles of water each day— the term 'Air Sea Tt>o#ef tncar*> aoythuig. Hf Jb thinking of a multi- 




id i {■■> conqut'i'-d l>v &jnitb{t powerful two" -a' "-font •'-siv.:i v lift- cjtt. i'hr. same »uti!tiut<; 




•ri water think of ' -weather anrt currents ■'which face th:.t rescue: parties , , 



KNcac-.. whc,wan|i for the crew of -that plane or ship with . 
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rescue is comprised of a -fey weii -publicized accounts 
of dramaut rescues:: hr knows and und.erstaods little- 
or nothing of t'hf extent of the organisation that Op- 
. crating back sirtgtv made these : rescues : possible. 
He krfows novtjing of its exhaustive tcio- to find Uie 
ixM of 'no- (Tvuf work -th( Icua bouts of. 

patient »■»«.» -.»ati and development in the field of re* u<< 
Tjxui survival cquipirn'JJ i ' 

Br fore World War If ttare was little need for an 
extensive ah sea rescue organ riapon. Few planes at- 
tempted the i<->nt> nycrwaTer flight across the Pacific, 
• ififl flying under adverse weather conditions 'was 
" ^ '; negligible. Most; forced landings of aircraft wert- 
prt'fvihiv due to mechanical failure, and international 
v ...;. merchant shipping services were considered sufficient 
to can- lor thwu. rtfid f-n- tin* rompiirativeiy few rases, 
nf n taring disa-Mt-t, . . - : .' ' -.'y - \' :\ \ ''■■;■■ : 
' W«th die advent of; war tips picture, changed rap- 
idly. : All types ni ;mer,dt wcil mpdn-d to fly over 
watei in all kinds of weather Due to the necessity 
of speeded- up I training. . mexpenenecj . according to 
peacetime -standards, was die rule father dean the 
exception among pilots and crew;'. Added to these, 
were thr norma! ha/Stds >>f war As a result. U-M fii 
landings arid dilching* intxeased lapidlv, ma .-a-- in*, 
numbers oi vessels were sunk or disabled, and with tins 
situation came the ' need for an increasing rescue 
cciordinatiois .: 



■ Official, fecog/jitiofl aw in May yt ■ 

original finish Air Sea. Resue Unit, swi Ph 
the critical Dover area.; . The outstanding sit 
ribs small unit, not only in saving lives hut in 
••ing tlVe- morale- tot admen, g&vC- -iwipetu* to the 
By September ]9lp a deputy rtirectonUe of : 
rescue w estabi idled as a branch 1 of the offk 
British Directorate General of Aircraft S.Jy 
under this unified: command responsibility wa; 
jointly upon fighter, coastal, and naval comm 
Under -this plan air sea rescue made rapid 
Numerous aircraft were ' allotted for fuil timt 
duty; a commurucafioM network was set: up tc 
distress eWb ; survival equipment was placed 
planes ; and a specialized rescued rabbhg srh 
estabUshed at 'Blackpool. This school was bm 
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■ .-..stages of oriiuiu-iiitiotc 

Prior to the United States* entry into the wr 
was no comprehensive American air sea; resci 
. or program. . The Coast Guard had develop* 
of its aspects bm, on the whole, purely local 1 
were feed,- and the practice of- diverting com 
surface CT-3U in cases of; forced landing- at 
gmvvye. up parallel with prewar, aviation advan 
^^IpbLs. faiut pioneering, combined with the. 
ences c.i rrw British, served as a m:cleu< for the 
American unit. Pending die manufacture <> 
tnent and the, development of air sea rescue rn 
tion, it was necessary for die Nays- - in- '9-f 

' : assign Dumbo squadrons and VH units to reset 
In February J 944, the joint chiefs of staff fee 
the. requirement, and necessity far rapid joint 
development of atr-sea -rescue .-equipment,: pra< 
and techniques, grid requested the Secretory 
Navy to establish in die Coast Guard -die. e 
Rescue Agency to coordinate studies 1 t-ndn 
these fields by dm-varMjs- United States- servic 
to main tain liaison with services of allied gov--» 
The juiar. military s^rvm- nature of the 
1 iba'ractcrized .its organisation- Jr is headed 
Commandant of the Coast Guard, -who is a *-~ 
a lui.'.'i :>i wpieff are represented, tire Are 
Forces., the Army Sew ice forces, and the 
Liaison widi air sea rescue agencies of allied 
is carried on ..through working contacts with th 
sipns in the Luu-J States, liaison with, the 
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ador, a Coast Guard helicopter evacuates the first of 
ivors of two plane crashes in the icy wilderness. — 
uard photo. 



United States is maintained through liaison 

from the agency attached to combat theater 
mtier commands; through liaison officers from 
pective services attached to the full-time staff 
agency; and through agency and respective 

representation on Agency committees which 
to the head of the agency and his board on 
lowing subjects: (1) emergency and survival 
tions, (2) adequacy of air sea rescue facilitieSj 
nrnunication facilities and requirements for air 
rue, (4) special aircraft equipment for rescue 
rvival, (5) lifesaving equipment on transports, 
edical and physiological aspects of air sea 

and (7) ditching procedures. 
Air Sea Rescue Agency is not to be confused 
le Coast Guard's Office of Air Sea Rescue, 
fference between them lies in the fact that 
he Agency is charged primarily with the col- 
and distribution of information concerning the 
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development of equipment, procedures, and tech- 
niques, and coordinating studies in these fields for 
the benefit of United States and allied military serv- 
ices — the Coast Guard's air sea rescue organization is 
an integral part of its office of operations. 

In August 1944 the commander in chief of the 
Navy directed sea frontier commanders to establish 
centralized control for air sea rescue operations, and 
the Coast Guard, under frontier commands, to furnish 
facilities and personnel for these operations. In the 
same months Army authorities, with the background 
of their ETO experience, established air sea rescue 
organizations at strategic points, particularly in Alaska 
and along Air Transport Command routes. This ac- 
tion was taken by the Army Air Forces while complet- 
ing the organization of its air-land rescue system, with 
special emphasis on requirements in the western moun- 
tain regions of the United States under the Second and 
Fourth Air Forces. 

Also, under American command, the necessity for 
maintaining close operational liaison with allied forces, 
was not without significance in the execution of plans. 
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Such Unison war required especially in tropical suto 
vivjj, roiumurut^tionsj the protection of rescue au- 
c raft in coordination with attacks at both long ahd 

. shorf range:-,, and coordination with expanded, rescue 
ta*iljtits winch include the list of subntimncs; - 
.; Air. sea rr>ruc projects were practical ones* not 
thpojetK al, 'The Committee, to. Study Special Equip- .' 
mem fbreRescuc and Survival was especially efbabve 
in achieving' practical coordination through cominuict 
diicuiiiom and information Exchange. • ' 

Admiral Russel. R. Waesehe,,. then Commandant .of ; 
the Coast; Guard, .and Head of Air Sea Rescue, wy 
cleariy outbnrd the important role air sea rescue 
played during the war when; he said. "Our aviators 
and seamen,, with confidence that they will fly and, 

. sail- agu'm/romoiTOw, dare to face greater odds in the 
w;i todo\ Vision .'I oui services and to? nnity of 
indir.tr\ have provided survival and rescue equip- 
ment which has lessened the. -hazards;., -unproved the.' 
Safety; and l-ivj n our mm grcutiy courjits May we 

..never he rpntftrtt with present equipment, but con- 
stant iy : ins prove it with experience, continued study 
and cooperauve effort.". ;'!.,';'.■ 

Aj» the vi ar proiues'>ed the research and develop- 
ment orearmutmm, of the Amu and. Navy-, together 
with those-. eMabhshed by Presidential directives-, suteh' 
as the Office of inventions, the National 1>efcose Re- 
se.nrh Committee and others, wi ii> instrumental in 
developing much new equipmem which later was. 

' ■ : : " - ' ..v .,'-■- '.';i'?:S':i ■'. ' 
.S'jfff , . . lhe?£ Btiliik tliet, ham shtp survive i dimh abettor J 

a Coast iftiatri -ni'/ue tj£ssel.—ilou>i Gua'd ph»tt> r 
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used successfuliy in the, lie} J All uf (hi i 
unit 1 , cooperated wholeheartedly- in the devel 
of equipment and worked diligently to mi 
.requir'efne'fits. - : ; -- 
. -Numerous new equipment • hems were d< 
and distributed,. The' quick-donning expose ." 
for example, was used by flier, in multiplane 
to afford protection; against .exposure- in.- tt 
regions of the world where plane:; flew.; over ifti 
In addition, there was- devdoprd a continuo 
exposure mui to be worn by jjicrs jo :hn mh 
the available space precluded donning a j. 
e.qx>sUre suit. ; 

Sea marker dye way a war invention, and ltd 
■ Mae West was .eqwipped vyith two packages: o{ ". 

protect the <uiv Ivor from attacks by shark* an 
, i amiiwum tinh, shark packet repellent was do : 
and abo attached to each life vest. ■ 

The vai Sous t\ pes of pe-extnadt raits ivaiiab! 
• oniren the bKwt equipment,, me hiding such 
ie-ire a-- the hand-held viae apt) msrhf distress 
: which produces a dense cloud of orangc-eoloref \ 
for daytime u*e. ang k brilliant iiarr at nig 
signalling mirror, which is equipped with an 
device, enabling the on<;eaVii- to d.tect the 
ih** sun . to searching craft and thus mdir 
portion; the Very projector .kit contouring . 
projector and 4x signal cartridge-;: the pv'c 
signal pi; to I and six aircraft parachute torn 
. corner : reflector; which:, when erected un a 
life boas, can Be picked up hy search .radar ".-0 
-ajll, which will: produce an average <>l 7"-;» 
drinking, water from sea water in an 8- hour 
the chemical drinking' water kit, a, eornpi.ete " 
which will produce appro'STrriately 5 pints of 
■water from sea water. .- 
: Sivtrni serial delivery kits developed by the 
be dropped to sui vivm <■ an all toeas of the' woi 
vide virtuail) unlimited equipment, food, war 
.medical >u pptks to sum a in survivors , u toil if 
rescued. Tiie "Navy had developed tfru >hipwt 
radons; kit, and sipnaling kit ior the ::ai>ie purpc 
. The Gibson Girl radio ( AN/CRT-3 k whit- 
"mattcalh operate-, alternately on 500 kilocyc;, 
62B0 kihic « 1 1< ,\ « developed to provh.1. a rfj> 
searehmg aircraft and surface vessels to home' 
positron of ' the survivor. This radio, pai k<: 
waterproof bnovant caw-, bv means Pi .a. pa. 
may be dmpped torn an afreraft to the sun-Wm 
Gibson v>ri i< '.nn-d m multtpLn n«t 

toft whei< rhe j 
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. can easily be placed 'cn a Life toft 

:' . . . 



Wreck oj the Yukon near Seward, Alaska. Search and rescue teams 
saved many lives in Ihis recent disaster. — Army Air Forces photo. 



jncd. The Air Sea Rescue Equipment Guide, 
led by the ASR Agency in February 1945, lists 
i,000 items. Since that time many more have 
dded and the evaluation and improvement of 
:d articles is a continual process. All these 
were developed through the coordination of 
Navy, Coast Guard, and Marine Corps 
2S and personnel. 

ipmcnt was not enough. Pilots and crew had 
rained to use it. Operational training centers 
schools approximating as nearly as possible 
arctic, or open-water conditions. Courses 
lesigned to teach the basic principles of living 
land and sea, principles which might be ap- 
i any part of the world. Emphasis was placed 
ndividual survival and consisted of informa- 
nd instruction of techniques and skills which 
men to survive with a minimum of emergency 
ntil rescued. 

fundamentals taught include: 
Travel in ail types of terrain. 
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(b) Orientation to their situation. 

{c) Collection and identification of plant and ani- 
mal food. 

( d) Location of water and water substitutes. 

(c) Construction of shelters, 

(/) Preparation of food, including firemaking and 
cooking. 

(g) Knowledge of the biological and physical haz- 
ards in the area in which the training is given, and the 
relationship of these hazards with similar ones in other 
parts of the world. 

To these fundamentals were added the operation of 
emergency rescue equipment, procedures of ditching 
aircraft and bailing out, techniques of water survival, 
adapted skills of hand-to-hand combat and gymnas- 
tics, methods of communicating with rescue units and 
precautionary measures and medical treatment for 
typical ailments. That these weeks of vigorous train- 
ing paid off, is shown in the number of men who, when 
faced with the real thing, lived to fly, sail, and fight 
again. 

Original frqrn^ 
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Operating .--methods arid technique were also re- 
vised to keep pace with the expansion in transoceanic 
flying. -The function of- weather ships, for h^-ranic, 
was enlarged:. No longer was theirs merely a job of 
(■■■porting th< >\t,uhcn- tht< hecame t id o beacon* 

■ aod, when necessary, rescue vessels. They became 
p3ft of a. vast network of stations strategically located 
in rhe Atlannc md Pacific Exiensivi telerormnuni- 
cations networks wen established-— utiiizmg radio, 

' radar, bran, New concepts of coordination and team- 
work h c. one tbe order of the day. 

The value: of all this research, testing, training and 
revision b pointed up 'in the remade of Capt Eddie 
Riekcnbaekrr vvhpj speaking 'of his own dramatic ex- 
perience, of' ditching and survival m an eai her edition 
sn* rhe Aw Sea ?<.<.sca k Bmu-.v?; i "Th« siorv 
:?f my own experience as a survivor would have been 
snipped of rnuch of its aura of stark tragedy had it 
occurred a year later than it did. Perhaps then, in- 
■ -^stead: of "seven c<nmr tf: roach,' it would have been 
eight/- We would not hwc kunvni tl.ir-l. The 
drinking watei kit which converts salt water into 
fresh water in a nta'ttef- of. minutes, nr the srila? still, 
whirl) uses die -'energy' of the sun to product-, mote 
than a pint of fresh .water a day, would have ob- 

.', viated that. We would: not have: experienced the ; 
jrifrible hunger, had we possessed the compact, con- 
Cerjtrated food kits with which every rubber life raft 
is ;. equipped today i ' Ndj would We have suffered the 
exhaustive dram on our physical strength had our 



jsov- 



raft contained .some of the anti-exposure equi 
'carried today, , 

•""We would not have felt thu terrifying 
anguish caused by the feat at 'when' or 'he 
if we had Known, as every airman knows- tody 
rescue would he but a matter of minute*. Or h 
most; instead of days and. : weeks as it wa 

, us . , . .or had we rhe peace of nund mgendt 
tli«- knowledge of the intricate and efiVieui 
tiona 1 pattern of planes-, ships, and men, radio,: 
and ail the rest, .which comprise air sea rescue; 
And added to all these, the knowledge" that 
rescue did corne it would find us tit, that all v: 
to do was to keep cool .and -virtually "sit it oui" 
brief spell in comparative cwxifort." 
'., The record of lives saved is adequan- n-snn 
the. success and. -efficiency .of .air sea rescue. uni 
ibe r?C'hf from Pearl Harbor to VJ-day, jno> 
-ihOCiO -airmen ' Of the. United States" and Allic 
tiona were ^aved. ' In the condncnia! United. 

. area in the period from January ' 1940 to. and in*. 

.... March 1946, ] ,f)l'2 were saved:, Breaking the v 

; down still fujther, we find that our 'West, coast 
saved -1^2 oien in 16 mouths another saved "?* 
.months, and In dine 12- month period, 152 wad 
in the Eastern Sea Fivnt^r area. 

Since its inception ugaura a background < 

. ■ -.--j re,.n. has experienced an evohihoi 

,md u-rhnique.v its ■wartime- coneepbou was: 

, upon the in coney of saving men ,md xmcii 



Yiikpn.wffwur. iute a tasi look at their baturtd vi-iseios ihty pull trv>ay lr, sajeiy. — Photo. Qlivft Cruiuwelt, [<M.n 





e orange-colored smoke flares help locale survivors 
one of many important pyrotechnic developments in 
-U, S. Navy photo. 
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Jungle or arctic . , . the rescue team is trained to operate 
efficiently in any type of terrain.— Marine Corps photo. 



carry on the fight ... it operated in more or less 
concentrated areas, using al! available military facili- 
ties such as short range aircraft and boats, destroyers, 
submarines. In five short years it has witnessed an 
amazing refinement in methods and equipment. It 
has acquired a "know how" based on experience which 
has patterned its operation on an international plane 
in keeping with the Nation's future program of avia- 
tion and maritime development, Today it is a vast 
efficient network which includes the use of long range 
planes and surface craft; a well organized com- 
munications system utilizing radio, radar, racon, and 
loran; a comprehensive pattern of ocean station ves- 
sels performing an invaluable weather reporting and 
safety function; and an extensive system of rescue 
coordination centers which tie the whole together 
and directs the movement of the air sea rescue team. 

Practically all of the nations of the world are in- 
cluding the subject of search and rescue in their 
diplomatic and commercial discussions . . . not alone 
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Signaling mirrors saved many lives by attracting tke attention 
of rescue craft. — Coast Guard photo. 



All-weather exposure suit] saved many lives by pro 
against cold while providing buoyancy and freedom oj 
ment. — Coast Guard photo. 



RCAF flyer gets ready to hoist antenna-raising balloon of his Gibson Girl automatic emergency transmitter.— RCAF 
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The ttdrck and rescue team— a Coast 
Guard FBY -6A and an Army , 85- 
fjoU~.~h^at!t seaward on : a rtscu? 
mission.- — Canst Guatd photo. 
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because it represents on mvsiuabte contribution to the 
safely 61 travel r=n land and st-a, but because it pro- 
vides, an mmortaft! instrument with which to improve 
fficndfirfSEs- between nations! ''.Nations at. peace are'--, 
ever .willing to help alleviate the rnisfqf tunes ".of their- ; 
neighbors as a gesture of human! tariarasm .atid 'good 
ill. 

. .' It is just a little rnoce than a year since, the natloiuj- 
of th© world met at Chicago to discuss what, coopera- 
tive means could be found for developing' interna- 
iiwiai civil aviation for the benefit of mankind . . 
and Just a- "few months ago the instrument created by, 
those nations, the Provisional international Civil 
Aviation Organisation ( PIC AO) , began to work, for 
lh( amn-able, equitable and orderly dt-vcluprt.cnt of 
mreruatiorw.1 Aic iraffti In jil i's phases. 

Wfcw/f «<* in area '*Cr™GuZn^™ hi broad PICAO ha> - rhm: b ' 1K,c Objectives: 

..- • - ' f 1 ) to create the best' physical condition-- for ejvil 

tMutfcafions-wdio: \adnr, i.»an-me tk* hwt 01 %' l, 'fe'. to *t hazards that arKf from a 

ch and wscve conhul miem. \':wt Cuaid photo. lack- of proper organisation of sir routes ;>r from 

failure ru reach a^i'verneo' 01, prop-; os sanitation; 
; ( 2) to fret- international flying from any "obstruction of 
df'#.y of .-a legal /mm e; (3.1 to make international 
U'^mpbTi ;m nuts umenf. of good will 'rather than 
suspicion and conflict, 

;'• The Search and Rfsatr- subeorornitTf ,- i.f PICAO is 
developing a suggested program for ihc nations of the 
world, in developing the rescue services or the vv«*rld 
into a ploK-fiicmnp.'Ssjn£» network th. a would save 
' many Vi< luiii of ah crashes' w ronton-, plates along 
*he world's ah lat.c?.' ft s.ibmhted a repoi t of «ahd- 
'•ards it believed necessary for hitei national search 
d(id rescue opeiaticn-> It recugruv* d that whil" the 
wartime experience is: by no .means, a fair criterion to 
•apj)ly to commercial aviation, the record of the war- 
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time year* in saving life indicates the importance of 
having an organized plan for rescue work in advance 
of the time when the emergency arises. Such emer- 
gencies -are fortunately rare in civil flying, but civil 
aviation authorities can nevertheless ka.ro the value of 
prcpaf edosss from the niiHtary experience. 

The- mission of search and rescue is a iu'iit respon- 
sibility of all Rations and peoples. Further, it is a 
team p-fT'iitf- ... an operation which,- at one time or 
another, will call upon every type of vessel and plane. 
'phis- the ingenuity and initiative of ; groups, and 
individuals; f<> assure success 

•' The merchant ships 'that ply their trade across the 
Atlantic and .Pacific are pari, of this vast plan of 
coordinated search and rescue. Their positions are 
plotted daily r! the nav.l >* :. h A'0<- r c<nffol cen- 
ters . 1 ,n ■ >. r,-: i rh i .... >t< u n r.v of 
tn;-c.i. dv\ 'and /vaily to m >v .i ,,]', [ » i.; Irom 
planes or ships in their vicinity. Their; logs today 
coniain ; records- of hundreds of cuceessfuhy accom- 
plished rescue mi hms 

The scope of pence uric, search and rescue widens , 
as world uirlines increase the frequency of their trans- 
oceanic Sights.. The resumption of peacetime mari- 
time pursuits, and fhe development r>f private flying 1 
'also step up the. ratio, of possible emergency incidents. 



for the .traveler on. land or sea. Wartime uxpt 
in .search and rescue, however, Point the 
greater safety and will stimulare confidence or. 
large.! pattern (han ever before 

. ' # * * >* 

■ ft will he. noted that the term "-an- sea resp 
"search and rescue" are both used in this .. 
■The iormer,-- Aft sea rescue — i$-' a term conct- 
wax-' and applied to die fescue of survivors fro 
-dents peculiar to miluavv operation:? - especial 
bat operations. . Further, while the orders and 
dons plans of xuiiitary commanders sripuhUcd t 
was also to be extended" to -the survivors of 
ship disasters., the. term was. toe frequently; 'inter, 
to apply to mrovn ooiv, 

Thus PiOAO. in quest <-f e. more defmhiv 
adopted '"search acid rescue;" At its North : 
Route Service confercrnce in "Dublin, it w.u 
mended that the tmr; he. defined as . ... "1 
or findingr and "returning- to safety the survive 
an emergency incident !S Thi- Hefnutiori j 
cieiidv broad u> embrace fhe rendering of 
survivors of civil arid military aircraft ,Jnd shi] 
and where aircraft, are involved, it will apply'* 

'■' or 
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OR ,v*)ifn tjiiM- ,> dt-firJii- i"i]iiiiL'n.i*iil has ex--; 
bted for a compact lightweights portable trans- 
inmej \\int !; .;ouiej be stowed in. an aircraft or in .life 
raits, and which could be uv-d handily by Mit- 
vivor* of an emergency to assist, i'u their tc>.cue;,. : 
The AN -CRC 7. which was .recently adopted bv the 
Army and Navy, is believed to satisfy da luisu: lcquoe- 
ments for such' a unit. The AN/CRC-T iydes <go<:d to 
provide- tone and voice 'itammisMfcji. vnjcr re.u-ption s 
and a homing beacon. The (ransr.ii<wioM and re.cep- . 
tion of signals will provide lor f omtminirrilions bc- 

tejicUf;; cfaft; ;and tone. : 
a homing beacon- - w< 1 1 
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fwi.cn survivr and ih 
trarismisi'ion---erp ployed 

assist ib' p'H.iir units to locate >jic survivor. 

OpeivUmg ori 
of ' 140.58 rn 

t«anay>m<or) in !mi-oC"V%fit up. to 45 mile's when re 
■ oivcd by '-Ami)- -.nd Navy standard VHF sets SCR- 
522, AN /ARC- I. or AN/ ARC- 3 Voice n-untior 



oil a single Lfyrtabcoiurolled frequency 
ics.. t;iv; AN-CRC / is capable of tone 
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or AN/ARC- -3-. Voic 
, .oi these same iers, as tralistmtiers, s& up. to full line -of- 
' .-'.sight if 'ho tians-n-ittiT power is adequare. Again/die 
accuracy oi "homing on the.AN/CRC' : -7;is depcnde.'it 
only on th ho"unt( device -a hich i«- n»ed 

The AN/CRC-7 » 15. inches lone. 2 '/ 4 -inches in 
.diawi'ter-ana web;fe 3 pounds. V2 ounc^. Whers in - 
Hst% the .'i.-uennn is extend.ihle in 2I}4 inches 

A Combination microphone and speaker is ern- . , ..': 
ployed, and the svuirh wtitm .«nd mam rwvJy a«- 
hermetically, sealed. The battery con'p.trfttient is 
coniplf-fejy warenight. ; . : 
.'.-'-;..•.. , 1 One of the most desiublc feature:, oi the i 40.58 
UK -. treoueni.'- is th-Jt it is rabo.ve the atniosphi'ric and 
pretipitatiuti »t;tt»c i '-ei'Vii, and is aenerally unallected 
: ; by Wt-athr-r conditions Extremely high ircqsjenciOf, 
however, will w.n pcnetiafe jungle growth verv well. 
They are jl-..o masked by hills, high, ocean waves or 
ft»thjL-r obstructions in a manner sirnTn to that of 
'■■■■'--'/ visible' light waves. : ■ . ,' 

;<•>. copci.K.-pt} b) the .\rf<<\ An Foocs ,\i Nar- 
. ■ ragunserE fkiv give pre-fty fair indication of rj.ie possi- 
f'lihfles inherent in thi AN/CiRC- 7. A ' crash boat' 
' -took position off Rocky ■ Point in K,irragiiUM.4t Bay 
with two of these radio sets aboard, and a IT47 took 
ofl tiom t,Jnon,si.t NAS with the rcnamdei of the rest 
group p?otv , -Two- h-;iy eonmiunication' jyriK iiumr- 
diare'y csiat-lid,-. A h.-tn<en she St:k 522 VHF set in 
' .'v the ai.'Oaii 'iiiM *be AN/CRC :; 7' m the Wat. 
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The following Conclusions were reached as a result 
of the tests outlined above: • . 

"'' i- That ,*ti ju'rrrtvft equipped with the SCR A>22„ m , 
■ equal, and the AN/ AR A horning adapter, can home 
. on the AFRORC- 7 signal Rom a distance of approM- 
' mately 40 miles, ■ ■ ■•. , : .' "'- .,/.-' -.A 

2. Thfr AN,GRC;-7 writcmw should he held at, or 
'" near, the vertical A> assure the best signal leceptien. 
•:. '{/■:. 3:. The vuiee.Ri.ei during tlmnderstonm -was. found 
to be high. 1 To n dur-e. il, the -tone oscillator of the 
AN/CRC ; - 7 might be 'Accurately ad justed to 1020 
■tytfri per second; and the range Bite* used oh the. 
receiviDg SCR-;>22 SRee the use of the ringe. fi'ltei 
i'wy lvl;!, < Re nwximutn', distance at which the 
AN/CRC-7 oan- he received, the- ■Riser should not be 
uAed until after initial contact ha< been established. 

An air* raft-typr lifc xaft ^as then, Rtincbed and 
pbred in p";uV.<n several hundred R-et fro:: ;, i r-.ash 
h«jrtt 1 In- i)eu.|i/!'!i N tin- life t ... f t canied an 
ORC 7 1 hen usine fhc AN 'AH A H VHP 
hmuing .tdcutt-r the C 47 homed on tJjc signal in such 



Th, AN. •CUC 7 and its 
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C*to.je-» // showing [ mil- ta phone' and, operating < octrois. 



& manner as to: pass over the life i-aR - The 
die A preceded toward .Boston in order m dete 
the minimum range of she set. With the C 
10,000 Ret altitude the .. signal was Rsi at .u« 
milts. Most , of the transmission dnnn^ di'R ■ 
wai over land. After lostng ■the signal, the lA •, 
cwded.at 10,000 Re* to a distance of appm.Au 
120 nuAs before H-versiog- Uh course. C-ouitti 
lion was tvM '.et'stablished until the C A 7 had re 
the approximate poskion where the signal Hac 
ibst Homing on. the. signal was repeated. x\\v 
the AN/CRC 7 hoing uj>f);.itrd from the cmd 
On !h> return trip, the 'ceiling w.-e -ippr^j- 
)R0U Ret' and the visibility: ht the order of . 
t:i)lc^. It would have, been exireniely ddhfuh i 
pilot to have located th<- Cra-h boat b> vhu.i! 
ber aust- h<- did w>! know its exact posi'ticn S 
linuiine potss; i« f t 5 null J i (i»i!< of * 
miles /Ran- the boat with die AV CRC 7 *u, v 
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e flashing licadlin^ that biased across the Irani - fa Koko Head:*, the southeast had already suffered 

varying degrees of damage, and that the situation 
required that major rescue operations get under way 
mitnediatcly.. 

. \t .0309 on 'r April, all available rescue .craft— air 
and surf arc — were dispatched so search the surround- . 
ing waters and hays, Johnston, Midway, French . 
Frigate, and Palmyra islands .were alerted to the 
threat of the approaching «dal wave. Seagoing 
patroi craft were dispatched to asski in rescue opcra- 
ri^ns off lh nonhvrn Oahu Bcn<h area. One i'BY 
fepsa ASK. TahV. Unit No, 2 was stationed 200 miles. ; -M 
northeast of Oahu. to provide advance warning of 
personnel of air sea; mcue task units in ... possible additional incoming waves, Bpcause.com- 
s however, it was,' even more: '• Here : was the munication with French Frigate Shoals and Molakai 
training and drgarhzation-- slammed on their • Island . were oiit s ;arjio.ther ;P.BY was dispatched to in- 
\i with the speed and force «f a battering rara. vestigate the situation at French Fiigj • nd a 3-17 
•js IT— now. No time to refer to the hook—- no from the Seventh Emergency Rescue Squadron went 
pore over charts — no time to "get set." Here's to Moiokai vvitb mstrurtions to pay particular aiten- 
{.,! >x) .jfF with the cdru, quiet confidence bom tion to the Le per Colony on the north shore- 
)W(ng how" — or missed. In Jupitc of comiderahle damage to rescue craft, the . . 

here was no rniss. Midden in the prwak. stud reports which ■ cam'e ' into trie control, center" at 1030 
ior!s of the rescue ■operations-- he- the answer ffurn rescue units at Kahuhis, Maiu. and Hiio indi- ■ ' 

..ound trainuu;, patnsiaking organi,ratiom good rated .thai roi-cu^npctdtjons were pns ceding .smbothl). 
rre, high moiale. Fn !^p>itsi >n JliV* mp!>M m. .iddmooU jws>i..incr, 

. first indication; that a tidal wave had struck the v two PC hn.m, Mere di, patched b\ Ha- w. man Sw Fron- 
an ssl,jnd; came the Hawaiian Sea JFron- *er n t'UY .\ • dispatched bv lask 1 txh No. t 

R Control Center when, at 0651*, the ILdeiwa and a B~ 1 7 with droppahlc lifeboat, hy the Seventh 
-BtiaC -Basin reported that two of Us fTi-fuor Kmersuicv ketone Squadron, • . 

i. id hew badly damaged, by heavy surf,' A £\ MifisCt, the 'er> the bead i area of U.ihu, and for 

anCnb later, the restue unit at MAS Kar.euhe Ml miles rsui to va bar! hem thoroughly' «carrhcd by 

. mail budding hid been -<we.pt of? ihc \t and suifan nr\U m hut on< m <- person 

•16 by tuwrmg w tv» Fh( re-cu< ton- * » ounicd . for. Af rancviMont'' were, made to send 
immediately ordered, all ready te.vcue aircraft three utility, wing ahu aft and two from Ae5R Task 
" air to comb and investigate the Qahn fitvu 'i . .Unit No. 5 ft, Hilc at dawn next mouune to implc- 
t]«-it reports indicated thji the .entire norrh- mem the rescue facilities there, I L-.,-. <.>><■ Se;o Fron- 

f- <■'■■"'" ■ - ; ', '- ' " : .'-■^''■■ - ■' ' . ; : ^ ■ / '■■'• V K - ^ } ■'. ■ ..-;.'-■'. '5-. : '.- 

(lip ' 4,-.t M.UETIN 



it the Nation's newspapers on i April 1946, As 
•use ifi any situation involving a penple h> dh- 
(i- news strue.lv na immediately responsive -chojd 
>earts of the Anjeriean people. \et, almost ;ts 
■m U happened, the Btisergency was over .. 
persnns thousands of miles from the scene-, it 
-bur a bcifi mterludctn a fast-rnoving pano- 
t rnafiv mipoitaiit events. 

f/a -the people, of Hawaii, the first .terrifying im- 
td «hc event? which followed,- remain * moving 
f tragedy,, qui^f courage, and an awesome re- 

nr the ove.rwhelmsn^ forces of nature on a 

•"-;.'>.':,■' :■'•■•> i - ' '-r ; :,■;'' ' ; ..'•■■. '*• 

'r- -: ■■ -'■- :'. v.* 'v> . v ■■ ' L '>V*i ^ V li.V 'Ve V./'V, v 



tier, also 1 put into operation a rotation plan far main-' 
tabling two fully-operational PO boat* at Hilo, and 
one ar fLthuiui, Maui. 

Ojci 2 April rescue operations in the Oahu area y?ere 
centered on the immediate beach: and along the drift 
line from Kacna Pteint in an effort to find: the one 
pmon unaccounted for on the ptcvious day, An in- 
tensive air-surface search was also conducted by ASR 
Task Unir Nd. 4 along the northern coast of Hawaii. 

Rescue operations on 3 April fallowed the "same 
pattern as that of the previous day and at dusk r except 
for purely local rescue activities, the search ■ was 



concluded. 

f n the period from 073 i on 1 April to 1 800 on the 3d, 
a total of M.'t hours were flown by rescue aircraft. Air 
and surface craft combined, saved more than 150 
perams from almost certain death, and aided an un- 
determined number p.f others. One bM-faot rescue 
craft was lost, another damaged beyond repair,' Five 
. others .were damaged in varying degrees. A .PIJY-5A 
:.;\yas';k»st'm heavy seas after an open sea landing. 
Personnel casualties were ? slightly njured 

This entire operation was a cooperative effort by tbr 
forces of flit; Hawaiian. Sea f'jo'iaW, Lriiny Wing,. 
Seventh Emergency Rescue Squadron;, LST--/3L and.' 
cardina ted rescue mints It was -a completely success-, 
■fid operation. The final sentence of the official' re- 
port is piosaic enough, ft i cadf - . . "All partici- 
pating unit? Sxhibted - a-. high -.degree «>( skill and' 
coooe./aove fpirit throughout the entire operation." 




A,SR;pmomH (oitd a mn£A .wkh-iihraiu ftxir- U 
off at Hilo —t: V .V« 0 phot- : ' ' - 



wj qiiiefe>fii client type parachute harness 



VINO pf-rvunfl wilJ he mH:re<aed in the: neve 
Navy quick-fit , ohrs-t-tvpr pajrae^nttr harness. 

• from the Na\ v .standard hanie-a now in us*- 
the adapters have been deleted from the leg' 
and thy old type soap and V ring have been 

d by snap and V ring with quick-fit adapters, 
hi- backstmp ha* been made into a .separate 

.■rmimimg at "-ach t .'id ii. a friction adapter 
h which the chest straps :tr«. reeved, ' These 
traps forminare .at the side of die body yust.be- 

: rib- ■.' ' / ' .■ ':: ' s / ." V 
: intended that the Navy rjuk k-fit. ihesetype 

n(f and harness will be If; ft in the iiirpjauo at all 



hand. No toois ar« required. Procedure fur donning 
and adjustment pi .the harness fe ar- jollo,** 

. (a) Don the parachute harness in the nsuui rnanner. 

'(b) Hook up the chest straps and hg funps 
(t) Pull the leg scrap tab ends downward until a 
suitable ;mug (n is obtained 

. («0 i^'-ilt diagonally upwards on the rhe<,t strap 
tab ends, until a suitably snug fit k obtained This 
operation removes all slafik from the cheat and back 
straps ; and remove any re .naming abet; from the 

(r) Jf dc>.rrd. the loose tab -ends of' the ehe'.t and 



<faag 
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leg straps may be tucked under. : ; : '■■ ■' ' 
be airplane iv ready lor flight operations./ The The bamcte'ntay be loosened foi comfort during 

iute harness be adrmaed to its full capacity- flight it desired. This is accomplished by tilting at 
.sirpiaur rapnun nr p.u.n Imf renu a" *nr>n hs right angles to ilie ■weighing tbc. snap and V ring on 
faced in the airplane or .dteo every landing lbr If? Mr:<p<, ,uul tin- ada pters oil the. baekstraps and 

pniiing thefaai- Do not tmsttap the hart ■ess attae'iJi- 
m{-ub it is emphasised d.ai ihrtt n»->} be inairheiettt 
tunc durmg em^-eem X'- n, pu>per!v rea'jju*! the hat- 
ue.v prior .to bad-out., For tins reason,: loo-cuing the 
harness should be kept tt> ft rnmitnuiu and it should 
acvei lv H)osened toats. fail capacity:. Serious xti jury 
may result to flight personnel bailing Out <,>3th harness 
in fed too loosely., ". 



..'lUpfished h\ Jfo':>ii.os the snap, V ring, or 
a u-t tight angles to thr webbing and pulling 

'dwnK. . ' yV v.; \ : V.aa-' V :.' : -- - 

Ir personnel shook! don and ..Ouia the para- 
«arjie«Mnimediately alter boarding tlu airphme 
are tour points oj i»d|US'MX"nt, ora on eaehsbg 
jxJ one ou each side, of the hocly lo? a ?>'d approxi-- 
a!-thx> lower rib, All ad juxTrnems are madf hv 
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The ijuirk-tif bardwaie operates c.n the friction lock 
priHdpje.' Whsn pair awWy.'Trom the. hardware is 
exerted, the sliding har, around which the harness 
webbing fe;rte8swaf»-itt<Sves to the rear: of: the hardware.; 



POLE LITTER CAKRVIira STB, 

From die Naval Medical Research- Institute 
the design for a simple, inexpensive strap: for h 
iittfif bearers, to carry their burden more ?asi 
is a cotton tape t , e -irn.h thick by' 114 iocbe. 
by .$8' inches. it. rig in the absence, of such m 
the tape ears be made of a strip of canva-: ' 6 ! -4 . 
wide by 98 inches long. The canvas is folde 
four .thicknesses' and- sewn,. ' jit making the- et 
straps ''from either the manufactured, tape or 
strap; the following steps are .takeni' 

1. Make a sing- le loop on one cod by Wdirf 
'f>% inches and sewing down 2v4 incises. Tbh 
x 'nop of 4 r /2 inche*. 

2 On the;'-. -opposite - . 'end fold back a loop' 
inches and sew down 2'}4 inches. Sew down 
■ 1 inch sections. - Thrs leaves four loop- of 4VV- 
each. Hot; wax can; be applied over the sew 
faces if desired. This will seal the stitchin 
prevent the 1 inch sections from absorbing wa 

This strap is not designed to supplant the 
the arms in carrying {fee li.ttfer, but to . afford the,' 
a rhaute to test his arms completely or to i 



locking' the webhjng between the sliding bar -and rear - * part, -of the lite weight -off hi; ant 



-?.-<--r. 



bar of the. hardware. The quick fit hardware has 
been dummy-drop tested and. live jumped and has 
5Uccessfu!ly . passed at! .requirements.- '•; 

S>i i e the quirk lit chest type parachute harness must 
remwr. .tdju-iwble at all times in "■ order to properly 
ih tK3th. k^.rge and small flight personnel temporary: 
lut-Uni? to < Ik p rt r*i.bu»v harness, which will restrict 
adjustability, m us? not he used. The only position oh 

c the harness vvhieh may be tacked is the chest snap 
and V ring, it has been determined that by 'tacking, 

'■ the c hert snap and. V ring on and body straps 6 inches - 
below the fixed .shoulder adapters that a po:,ittor» to 
properly fit all size personnel is' obtained- 

Procurement oi qui'".k-fit hardware has been initiated 
and deliveries of this parachute harness is anticipated 
during the see-md quarter of 1946. 



rough terrain the weight can be boom by the: 
thus-, leaving --the hands free to allow the bf: 
balance humeh" better and steady the pfitvmi ■ '■ 

liner, '4; ,4^.4:44^1''- : ' . ;' . 

■ The four loops in one end of the strap- -e'lr 
the use of rnc.tat bisckles and .fasteners tt /at -won 
d<m n-iTdtc m moist climates, arid allow foe 
to fit rapidly the handles m a loop commee 
with ids arm length; The simps :irc light and I 
and ran. be, carried in the- pocket of .belt wh. 
being used 



Parih ularb. valuable to Personal Equipment Offi- 
cers,- it the Air Forces 5 new Rrjrjau* Manned iv- ; . 
fit aortal Equipment Qfi^ei \ \ .iAF \'tanuol 55-0 ) ) - 
■ : Prepared - by the Pej-sonal Equipment Loboimrm 
Wright Th-ld. it is a piaettcui jefercnee m.miiai siiffi- 
ciently broad in scope ro be of interest to all military '■ 
hying personnel. 





Nam No I 'vfrt-rt ««t 
tush U ft ~A2-\e*r-*}d t$rnMfi!Hvt\ : /Qra£ 

ih< IWw-vf y , ,>f Miwv, a ;*nf : « fahH^--mnintv/ l »r in ; 
••>,* .■vW*a.-*>i'ff»(r •Cr«V*'*jf<K'.C*?i«j^« ffix«;Wrf'rf: 
oat Vwefeu :bt}vr* b'xiyains it. he imdd («r 
• k blanket '> [f.-tl thick [ in SO mlnntei. It "all 
uh*'*i <■■.'. w#i if-<?*»*»»"t{ i'P- Au'i> vH-d luid to thfjis' 6 

^wt //Infif <?« 'it-hM: t*Weoi*eied %' f a£ . 
« month) oj'the ye.au CQW»W<Mly pi*tt\tubti<hU 
■ Y ; ■' \ i •'■ ' : r : ' -T • ■? ; ? V?: : t ; s." v H'.-' 

■spife of the magic, fingers of radar -m<4 other 
ciiv-i,,, ;i jrls fog continues to. be the aiiminN 
riv Being the- foggiest naval :i)r station m 
mtrv »voidd- ordinarily be a Liability rather than 
■V, hut NAS AKQATA has eapilaJferd tm its 
and become the center -of a- hfgfcly 
?»ps V-'^Tersrb'entSii program of log dkpeisaL' ; ■ ■ 
' ARiCATA ii situated About iiPU tniles north 
FrannvV- on a Mud rbmg -ilrrupdy 200 feet 

to ocean -a sitUijtiOii Which contributes, lo th$'-> 

e klenee. of tog 'over its ruft'vv.ay,?, 'Ski^ei other. 
11. ere sutkfaetory, and 'the ; tog \v j. ■ > it, huh 
k -ih'it k\ }uicv ; tit?pendabk fDg--thi$ station - 
■ I' d by thg .fovy .'in. 'tat* 1944 as the Lrunlfng 
■I- ; i.-K i,t Sf;iti.>i. ir./ eondmung the fog-dit- '. 
■v-.f':- pione-Tui bv the; -British- and fir* r used 
l.'oitnj Stales in she Atemki: Mauris area. ; 
a quitting" Fog, iMeriMvc f.hqxrsal of — 
fl% value in tht Brjti-h Lle> ct«nn;« -%ke ,i ,a r 
jy weather, fogbound fkkb wr-tt' 




method ibiU.iooti 'lle .■available to. ihs ioofld'.t, 0?nreiW.';.?.«.l «tr.' 
hues. ' 'Ghimjfffo-n's i*it r sv -exciting experience ia&k pltict ibftiU- 
/-.-'•• >r hc ^v.l<r«wta*4-R0p.M?#ef' 'tc -.-Irfcrt ?n Akunattf. 
4 thicker 'os ffc'tn Huff/ irlttnkrfed the t <l«nti< itnd hciherett 
itjte- ml'iiv&mfiitifr fiMttfi'' planes ichkh were en hah&M >« 
<•?!«'. the Ptsndtal-'jt sJufi urn* n-ji torpedoed. Haktv'etyUkate- - 
*f>fi J j <«tf <jii*.i-n«t c rutpmenf - pi'rf'mtud- perfectly -and thi 
■fywitni got. witty <fo-vvgk.~£tj, I- '■■ , ■ - 



•■ >::j ">,-'■.-"-■■ >:.,■>■: --■.■«.'-•'•:.. >X ■■ -.■■■•:■- :'■:. ■ J ■■ ■: . ■ , - -:- ■■' '>: Viv sr...-' -v.-.;-* -,, 
- - -> 

.rng inisskjns.; .Through holes ekared hv the. iieat 
frcHi-^JtH.hrtcr bumei«..t>inliniri-g tJic ru-nvv.a', hundreds- 
of homheis which rntghk othr^v.ke havfc hern lost y; 
were hi'ought down- safely. The- <;ost. ;il the gasoline 
bunted— ^'4,000 tn Xrj.UOi) to hmd one plane— was 
heavy-, tut well ?\x-ni, Tn. .feet, FIDO be-Came s»> 
v,il.j?:h4e in iandin.' homhrt'T* rt-iurnum I'oiu missions- .- 
■ OVff Get i nam that at icmo: 15 bom he i- '■osomand 
f;e Id* u»-c<?. equipped . with- fog dispersal system*, 

The NawV inters! in the 'system was primarily -.cero 
tered in the : p>-.ih>h<ir> ior m nse in the Afeutisnsi' '. \ ■■■ 
area where bad htgs pievaiS in conjulic.tiou varh mod- 
iin m fneo v. in.' < MfJitH.fi, Following -a sun-cy of 
ail mihtJTV fields an the ,-.n-\, it uvc decided to tnahe ■ 
the first installation 6ir the Anjiv Ait Ba>oat Ameiiitka, . : 
' - Work was hUo-ted oji the project eaih .n 1944, vviih: 
, Seabefe jjerson»iel ailing ihe equipment The na- 
ture of the terrani ).»<>scci many io'igh '/probiems. 
Enormous amounts of tundra had to be moved to pro- 
eide >hi burners with a firm, level foundation. Tt was 
ntetwry to dove special supports thf*iugb tb>: tundra 
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to rock strata in order to carry the burners over small 
ponds and uneven ground. The burners, which were 
based principally on British design, were constructed 
on the site — 100 of them being turned out in a brief 
5-day period. 

The first aircraft landing to test the FIDO installa- 
tion at Amchitka under zero-zero conditions, took 
place in July 1944. Burners were lighted just before 
dawn, and within about 10 minutes the area over the 
runway and downwind of the burners was completely 
cleared of fog and the sky was visible. Taking off in 
a 15-mile crosswind, a PBY-5A took off and disap- 



Although the cost of operating the FIDO 
ment, as used in the British and Amchitka instal 
was insignificant when evaluated against the ere 
aircraft which might have been lost under ze 
conditions without it, much remained to be c 
refine the equipment and to develop better 
efficiency to cut the expense of fuel. The ba 
portance of the project warranted further experi 
work, both on different types of burners, and 
dispersal methods other than thermal. This n 
suited in the establishment of the Landing Aids 
imental Station at Areata. 




Slot-type burner wkick gives 10-minute bum on 2,500 gallons of gas. 



peared in the fog after passing the limits of the burner 
line. The plane then made a normal instrument let- 
down, and broke out in the clear at about 150-foot alti- 
tude at the downwind end of the runway. This 
operation was followed by two successful take-offs and 
landings by an Army C-47. Both pilots agreed that 
the landings could not have been made without the 
use of the fog dispersal equipment, 

In the fall of 1944, the equipment at Amchitka was 
used Lactically for the first time when, in spite of the 
heavy fog prevailing at the time, six planes were 
launched, with FIDO's aid, in order to form an anti- 
submarine screen for President Roosevelt who was then 
in the Adak area. 
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When this station was first set up, the \\ 
still in progress, and the immediate aim was to i 
the best possible equipment for fog dispersal 
stallation on the islands north of Japan to as 
aircraft operations in that area. With the wa 
ure removed, experimental work was continuec 
is significant that progress of the program h 
watched and participated in by the Army Air 
Royal Air Force, British Petroleum Warfare '. 
ment, Royal Canadian Air Force, the Natio: 
vclopmcnt and Research Committee, th« 
Aeronautics Administration, and many lcadi 
versities who have contributed through i 
projects. 

Origiral from 
UNIVERSITY OF MICHIGAN 



bijjtsrtm i\)f>tf "! humtrs tested at Areata to obtain most tfittih<e ilearantt in lawnit cost. 



<h,.,n i± ti ] <.-i fog. over a.rm-lds is obviously of . ..- 
•ijjwaBCb. Wmihixity and-icortunerdal aircraft- 
ins, ••.Hie eariier -problems of economical op- 
k rapidly being eliminated. So much so that 
mated planes can presently be landed on fog- 
id fir-Ids. at a cost of from $100 to $200,; figuring . 
uU's -piw plane and, id, a busy airport with a 
•raflfn flow costs < .<,*< be reduced ••till former, 
job i't thoroughly developing and testing low- .'. 
y landing aids calls for a wide variety of re-./ 
and msUliation at the -experimental slrmom 
•orn the thermal systems which form thebaek- 

the vvork, the 'field h also Quipped. to tcsl 
ther Ian drug aids; sonic, wind curtain, wafer 
high-intensity hgbting, radio. -. 1 ;/ 

most of the fog dispersal systems based on the : 
.-food' were pioneered by the British', it was de» -.- 
> install the most effective of these: at Areata 
<j yardstick fo? evaluating new equipment 
k-V'-lopinrnt by various agencies, 
in.*) lmtailrniom include die "slot" burner, one : 
ao.st designs used opergn'onatly by the British, 
•' uiVKtlS'-d at a commercial tield near London 
«.->- R .i i >ex installation,/ proViding the highest 

output of any burner svsteru, is also in opera- 

b a modified rfoigili yy-.icm :\->ing Navy. Axmv 
ce>. and Bpuah f-.-.iier'tnental designs. 

W type burner MK i i corsivt* of • 

rfli pipe:.., one above the other a few inches 

'■ .'.i-oline feeds duo ugh die top and, at. the: 

iscijn;/. in axes a U-turn lo. fc into the bottom 
n« IfMvei pipe is drilled with regularly spaced 
ue.iigb which gasolmr feed- out and burn?, 

.•is iht gasoline Ak<\\ until it , becomes a 



: 'x.--Aj-t.'' 
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- vapor and creates pressure. In a few minutes- enough 
■pressure is prod-used to shoot flames about the height 
of a marc Fuel consumption for 10 minute, of 
operation is 2,500 gallons of 60-octarte gasoline at a 
cur-t of 6 7 cents per g.-Jlon. •'/ 

The Il«lw-Rjpcx burner (USN MK.-3) has 16 
vaporizing tubes feeding into a collecting pot. From 
this puf the gjsnime vapor is fed into a. single B-ineh 
burner pipe, under intense pi* ^us-f- When .ignited; : 
: the pipe .throws all an extremely": high temperature. 
/ • The '!■.-)-■ promising improvements being. made to 
cut costs and incieuse efficiency, arc along the Jines- 
of atcmutng fuel by high pressure instead of heat. 
This method Involves no smoke And no waste. And 
may be. operates! with gvobnc, kerosene, or Lbesel oil. 
Varioyis types "of burners developed to bsc cheaper 
fuelj by the National Development, and Research 
Committee, British Petroleum "Warfare: .Department 
tl i' Qt] ic lP-o hi ing t. .ttd 

At Arcanj, automatic control of installations has 
been arranged so thai an operator in the control, tower 
can. by-pressing a couple of buttons-, ignite mote- than 
2^000 , feet of burners, thus lining the runways with 
banks of (kmc. At the same time, es peris -on the 
field gather data on the experiments// The type of 
fog,,§ize of fog particles^ dsw point, teniperatare, tent «•,..' 
peraiure of ihe oceart water, wind velocity, baro- 
metric pressure - -af! arc recorded. Ac :n'.ipbfo.v on the 
routrpl tower pern tits men in the to wet th talk with 
those on the held 'Waikie-suikie units are nbo usrd 
. tor tins purpose... " 

Amone the- nonthermal .system* being tested, the 
'ionic med'iucf ha- created c.nr.ic!eial>!- inicresf.- it i. 
based on the priiie'iple, of; changing fog to rum by high* ^ 



frequency -sound wave bombardment, Sound waves mafic instrument landings do brenmc a',|rfa 

■bounce the particles, around, causing them to meet '.reality, the- actual ami psychological huncfit* « 

and mtrgt% thus- kjirnirig unttb largt 'jrir-u^h for |.»n-- \ con. si: of. -iht pilot being able 155 tbiit eVrrvth 

e.jpitauoii as raindrops. The equipment counts of a. .cleared for the ground contact, will still mi 

''• series oi powerful, ah raid type liren,-, nith 24-foot' ■■ertiin amount of fog clearance highh dc-'.h :!!>!■ 

'iv<-ioci-;ri J-iivif:- to liirfift the- sound- Sound wave fog Sunt the use of radio s?bdc ;uid !f>; alcvt iw 

■■' dispersal , if he ah be: effected «bh more castle portable . duces thf- automatic pilot will Knft the ah en 

i-qiiijjnjtTiT, Hjs pta;':Hi;,h pOtcTitialihi's fos aiding ear- ■ with the mmva,. log clearance need not b- ,V, •. 

rior-hasfd aireraff> Present investigation! may lead . sive as those provided by jhe test burns.'. A. roili 

to developments which will allow earner operating in 200 to ''Oil feet shoo! 6 be adequate. The hi 

fog-bound waters to improve theii own weather M<~h a? Areata lisek'.de "Sliding" beam apparatus- 

< oruhtinm. '.;. tn Mioot' mi-nt th>- work cm tb-_ wither fivv f 

Ibe wind i-Lurent method orTi-ts still another promise a sub-Unite for it. . 

big phase; With a cross-wind blowing on the runway, '. A typical FI0O test flight report indicates rl 

a huge- blower .throws a curtain of hot air at right .suits beirig obtaini'd at the experiment nation. 

•• .- : ' angles to the: vvind ; J Im causes the wind to move in - held had zero ceiling and visibility when .the bu 

;t vcrtkul circle, thus disj)ei«intc the fog, , •/' were ignited. ■ Five minutes, after ignition, cei! in 

When we .consider the advances whir]) havebeeo i.000 feet near the center of .the runway .with 

made in '-automatic controls for piloting aircraft, it . iisibilh\ tjir full length of the installation The j 

" htigh/i be support that full Instrument' landings a IT?Y f-h took u!T hom a cleared runway; t 
would pbv<ate : the. need for a tog dispersal system : . -soon as it passed the last burner it entered a tferi 

Low-approach equipment and navigation aids; wilt bank of heavy fog The fop; u-, ( s tupped at 2. 70 

•bring a blind aircraft safely down within M) to 100 ■ . OVer 1 he ocean and gradually rose to SO00 feel 

ir-et of the runway, but bom then on the pilot wains land , . . and FIDO burned' a hole oamp 

{.o know and .see what he is doing. Even if full auto- through it; Landing was, accomplished with i 

Hom* fret, burning through t'og aid- in saving lipes arid ftv craft., ' . . '.■'■'.• 
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Operator at central controls electrically ignites more than 2,000 feet of burners at Areata. 



dio range station and SCS-51 approach gear, 
,nway becoming clearly visible at l /z mile and 
:et. However, the ground could be seen from 
:et and about a mile from the runway. The 
sal was caused entirely by the FIDO operation, 
[rounding area still being zero-zero visibility and 

! pilots who made this test run expressed corn- 
satisfaction with the FIDO operation. They 
ed they noted no undue turbulence or floating, 
at the use of flame in the operation presented no 
1 hazard once the pilot had seen it in use. On 
of the test burns, the cleared hole was large 
h to permit aircraft to circle the field and land 
y by contact. When modern approach gear 
I, just a few minutes of heat will provide enough 
; to care for almost any situation, 
n's control over nature in these experiments is. 
rse, only a temporary victory . . . achieved for 
eded period of time then lost again. Lest man 
e too enamored of success, the elements imme- 
f revert to their former status, as witness this 
on reported in a test burn: 
)945 one morning, visibility was mile, ceil- 
feet, temperature 53° F., humidity 100 percent, 
urners were ignited and at 1015 the sky became 
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visible through a thin strata, with a variable ceiling 
of 800 feet. Visibility was good over the entire 
length of the installation. An hour after the burn 
started, the maximum surface temperature of 66° F. 
was reached, and humidity had dropped to 66 per- 
cent. Large portions of sky showed through the 
1,700-foot depth of fog. Then the burners were 
turned off. About 15 minutes later the ceiling had 
lowered to 100 feet, visibility was down to % of a 
mile instead of the full length of the installation, and 
humidity had gone up to 94 percent. 

When the Navy made public its program at Areata, 
the importance of the project to an air-conscious 
world was reflected in the interest evidenced by the 
newspaper and magazine press throughout the coun- 
try. The commercial air carriers, recognizing that 
the closing of one or two key fields will quickly dis- 
rupt the schedules of an entire system, are watching 
the experiments closely. Just as the progress up to. 
now has resulted from the combined efforts of the 
Army, Navy, British, and civilian research activities, 
so will the benefits deriving from the work of Landing 
Aids Experiment Station accrue to all whose business 
it is to achieve the maximum of safety for aviation — 
military and civil- 
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Bscttuff Wf xlattftf .ouf to obtain it at a pretty fatt d-iif. 
Cobnut, Mn/nwil Kt. Nfihraen available at pten iiitu uia 
in-tke United SitHKt Marine Corps.: Ye-i., : (hiiiM^- rr-<?yp.v rjjkai men- of btogmpny 
does, a trxin imeti — tl'l , 



yMj^HF. rubber boat has likely destroyed as many 
^i-etfii^s .is it ha>; Ndvi.'d iii^tidi. Such a doubled 
weapon can scarcely lit. found in any other category 
of i.he oni-cd i<mf. wi'. >i i. in tli- ■•;.,! ihfaii 
tractors 1,VT> or the Dij^bos PBYs.. 

The coiTViJiandrng-'grnfirrii o; the Firsi. Marine- Bri. 
. gade predicted; in. 1940, at the una! critique 'Fleet 
Landing. Exercise. No. f> atCulchra, PR. 



places nod do things under conditions prohibit 
ordhiarv boat? It had Appeared h-orti behind l 
evs coming into the beaches arid disappeared } 
easily in the brush to tlif • ronip.kte. consternation, 
opponents.. Ux inches of water or 6-foot bn- 
.over a c-orai ic-1 were taken in si-ride bv this Utile 
Quick"! v inflated for use, 'easily ddiat-d for co 
<ii- . o! storage,, it put a »c\\ t r.inpk'xion on th 
of sniall boat usage 



' } he tufjoir 

boat is h'.-n* to stay . .His a new and efu-etivi: wtapon " 

Tins craft had jtfct surprised mam* jinplnb'"/u^ly Like the amphibian tractor rhi* n:*ft wab mot 

■ - : ; { ' : " 5 - ' - : * 1 • of Mercy rather than M*irs, having been denjjnc 



. -trained oflkers and men- \mMi its deft .ability to go of Mercy rather than Mart, having 
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;r for use under special conditions. One of the 
bs accomplished by this collapsible pneumatic 
as as a standard piece of equipment in many 

larger naval seaplanes in the thirties. This 
ellow bundle of insurance became a very con- 
s passenger aboard many of the large flying 
s it faithfully stood guard over the lives of the 
crew and passengers, and indeed it is to 
ry odd blob of fabric that many a flier today 
lis very existence and continued ability to fly. 
as, the air services have spared nothing in their 
5 and efforts toward an extensive air sea rescue 
m, it is upon this simple rubber keystone that 
of the life saving work directly depends. The 
this boat as a life raft aboard surface transports 
^mely expedient in that it can be carried in a 
condition for simultaneous launching and in- 

by the pull of a single release toggle. It is 
foolproof due to its flexibility, while its 
icy is far in excess of requirements. 
. rubber "raft" was originally a very unpredict- 
ulnerable and temperamental item upon which 
of the early skeptics looked with much doubt, 
early form, the development of the rubberized 
for the hull left much to be desired in respect 
ability, strength, and ruggedness. 
reliability of the automatic C0 2 inflation system 
bject to the vagaries of weather, trial and error 
at ever unknown factor, the human equation. 
>at was treated as are most neophytes. The lack 
ject for this little craft is indicated by such 
itions as the "doughnut" as applied to the one- 
ariety and the "beautyrest" reference to the 
three-to-seven-man sizes. Having won several 
ant innings in the game of rescue, however, 
withdrew some of their earlier skepticism and 
;rs decided that with some grooming, develop- 
ind training, the rubber boat had definite pos- 
:s for a post in the important positions, 
gn engineers, research men and aviators were 
i the job of development, experimenting, and 
Their inventiveness, ingenuity, and practical 

ran the gamut of imagination in fitting out 
ittle craft. The correct combination of rubber 
brie for the hull had to be arrived at ; flexibility, 
:ss, and durability were required for case in 
g, stowing, and breaking out; foolproof infla- 
ystems were aimed at, while the controlling 
sions and the incidental equipment occupied the 
of the engineers who had to compromise bc- 
the necessary and the desired. The craft had 
capable of long periods of storage, it had to 
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resist deterioration due to the variations in climate; 
it had to possess the qualities of a "minute man." Such 
refinements as a sun awning, solar evaporator, and a 
"complete" fishing kit were added, while improve- 
ments in auxiliary hand air pumps, patching gear, sea 
anchors and bailing buckets were cleverly devised, all 
in a waterproof rubber envelopes attached to the boat 
equipped with a corrosion resistant zipper opening. 

Introduction of a seven-man rubber life raft to 
Marine Corps aircraft brought the attention of per- 
sonnel in this arm to the possibilities of employing its 
flexibility in the various phases of landing operations. 
Experiments in tactical use of this craft were made 
at several Marine bases. As alterations were made 
to strengthen fabric and basic construction, general 
rather than emergency use of the -craft took shape 
and promised permanency of character. Amphibious 
experiments were conducted for the new LCR 
(Landing Craft Rubber) as early as 1939 with the 
U. S. S. Manley, an APD (ex-four stack destroyer) 
in the Quantico and Virginia Beach areas, thus 
working both personnel and craft under actual water 
and beach conditions. . This afforded the first practical 
opportunity to iron out personnel and material 
wrinkles. 

Development of the rubber boat from a tactical 
angle was now in order. From an embryo rubber 
float, balloon-like and extremely difficult to maneuver, 
the craft was stiffened by a higher gas pressure inside 
a stronger casing to emerge as a landing weapon, com- 
pact and handy. Sharp aluminum paddles were re- 
placed by a detachable wooden type; the automatic 
C0 2 inflation system was perfected; a triple strong 
bottom was installed for protection against coral and 
sand chafing. With these changes the 7-man emer- 
gency rubber life boat began to take shape as a 7-man 
rubber landing boat vested with strange, but potent 
peculiarities and potentialities. 

Deflated and rolled in its case, this craft appeared 
as a slightly over-sized sea bag, the CO z flask weigh- 
ing about 4.5 pounds being integrally included. To 
be put into operation, it was necessary only to un-zip 
the carrying case and open the C0 2 valve. In 10 
seconds the boat was inflated and ready for water 
use. Convenient lifting handles for carrying were 
provided; grommet type row-locks, conveniently 
placed valves for hand-pumping additional air, and 
of course, the first comfortable thwarts ever designed 
were installed. The outstanding tactical addition 
was the clever design of a curved machine gun base 
plate which would fit on either bow. This was of 
a stainless steel or duralumin fitted with securing 
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straps which tied in with eyes strongly reenforced to 
the hull fabric. A .30- or .50-caliber machine gun 
of standard design could be readily mounted and 
fired from this adapter. It is interesting to note, 
however, that the recoil reaction of the gun firing 
propelled the boat astern about 2 knots which was 
just about the average forward speed attainable by 
paddling. By the same design, there was adapted an 
outboard motor mount complete with a small tran- 
som, measured to take the motor brackets. The 
problems resulting herein were many. Lack of 
rigidity of the boat permitted the screw thrust to 
buckle or bend the entire boat amidships; the tend- 
ency of the screw to "run under" the stern bent the 
entire stern tubing so that the after wash nearly 
swamped the craft. These and many lesser problems 
were solved with only the tedious study, trial and 
error methods that design and testing personnel never 
advertise. This produced the first LCR possessed of 
most of the characteristics of a regular surf landing 
boat, and many more of a valuable tactical nature. 

The final step in development produced our present 
10-man rubber landing boats, possessing the ad- 
vantages of the smaller craft, plus greater capacity. 
The new boat was provided with a special pneumatic 
flooring, not unlike a rubber mattress, which added 
stiffening and buoyancy. This prevented buckling 
when under tow or own power, added buoyancy, in- 
creased the capacity and safety factor. The motor 
was protected from a following sea by a rubber-fabric 
canopy fitted to a tubular frame over the motor. A 
high bow and an antispray fender around the entire 
craft was added to keep personnel as dry as possible. 
This boat has been towed fully loaded at 25 knots. 

The "hull" was developed by a major rubber com- 
pany into a very strong rubber-impregnated fabric 
which possesses the combined qualities of flexibility 
and strength, covered with pigmented cement and 
coated by a long-baking process, the surface is impervi- 
ous to water, wears well, and resists the combined 
deteriorating effect of sun and salt for a long period of 
time. The boat was sectioned into 1 1 separate com- 
partments, the main elliptical tubing divided into 2 
horizontal compartments, while each of the 3 thwarts 
represents a separate entity. The flooring is divided 
into 4 parts and the 2 antispray tubes complete the 
divisions. Each compartment is equipped with a non- 
corrosive valve for hand-inflation. The large 10-man 
boat is 15 feet 7 inches long and 7 feet 3 inches wide, 
while the main tubing is 1 8 inches in diameter. The 
maximum height from the bottom is about 30 inches, 
due to the upturn of the bow. 
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Embarking, towing, and paddling represer 
three phases of training in use of these boats fo 
phibious operations. Each man is employed 
phases of the use of the craft, for he is a paddle 
a fighter. The boat can be consistently padd 
about 2 knots. Wind has a great effect on the pr 
of the craft. Use of the outboard motor, or t 
can effectively be executed at 4 to 8 knots depe 
on the size of the motor or tow and the conditi 
wind and sea. Boat discipline is of great impoi 
in these specialized craft. Each man must know 
to do, when to do it, and how, without directii 
the time of actual landing. Practice in embarl 
and debarkation from a transport is necessary t 
feet the personnel in this important phase of lai 
During initial training the men are usually d 
into three groups, each rotating through these 
phases. 

For embarking, boat personnel are issued all 
sary gear well in advance of embarkation, wl 
from a ship, submarine, or plane. They are dif 
so as to be as near the rubber boat launching pc 
the transport craft as possible. Rifles are bund 
as to present an easy load for lowering and secui 
the boat. Paddles are temporarily bundled for 
ing into the boat. All hands wear life jacket 
the packs. If a machine-gun is taken, it is t 
down into a three-man carry and handled by its 

The rubber boats are thrown overboard and 1 
alongside by the bow and stern lines, whereupc 
barkation takes place at a rapid- rate. After 
loaded, the rubber boats proceed to their desij 
power boat to rig for towing. When the boat s 
are formed, the power boats with tows of 2 to 
ber boats, proceed to the rendezvous area, and 
signal from the guide boat to proceed in format 
the line of departure. Tows approach within . 
1,000 yards of the beach where by means of autc 
release hooks, the rubber boats are freed from th 
boat and then proceed to the beach under thei 
power — either by paddles or by quiet outboard n 

One portable radio receiver-transmitter is i 
carried in the guide division boat for communi 
with the ship to report emergencies or inforn 
and also to receive any necessary coaching, 
stern of the towing boats is carried a blinker tul 
blue stern light for position purposes. 

Tactical surprise is the forte of this crafl 
since it can land practically anywhere it will e; 
landing on the beach least likely to be defendei 
flexibility for use from aircraft has already bee 
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strated. From submarines, ship, or shore, it 

reconnaissance, or landing in force possible 
: natural barriers almost insurmountable for the 
e boat. As a reconnaissance weapon, it is 

unsurpassed in surface vehicles and in short, 
:coming a jack of all landing trades 

this Janus-like friend while smiling with a 
y smile on the one side was found to wear a 
"erent expression on the other. It was a mar- 
Dression which indicated an ability to wield the 
Quick to plumb the offensive possibilities of 
aft was the United States Marine Corps. A 

development program was launched to adapt 
use on intelligence missions, raids, and even 
all-sized assault units, which later became the 
; Raider Battalions. Presto-like, this lifesaver 
jcome a life taker, cunning and ingenious — 
e of negotiating rough water, shallow-water, 
ind surf. It was difficult to detect due to its 
houette and hence difficult to hit with small- 
ire. It was capable of landing on any section 
ach, and equally capable in withdrawing there- 

They were usually launched from submarines 
it, or from small assault surface craft, just off 
le shore. If an intelligence mission was as- 

the boat was usually paddled silently into the 
beach, deflated, and hidden while the scouting 
thering of information was in progress during 
flight. When darkness covered the movement, 
erse process was effected. On an assault mis- 
lere surprise was a key element, these craft were 

propelled by their motors to a point just out- 
2 reef or breakers from where the paddles were 
>r the final spurt. Machine guns and radios, 
iterproofed, were in constant readiness for use 

afloat or ashore, being rigged with special 
>ious adapters for such bilateral use. The 

raft had become a fighting craft. 
943, the Army Air Forces conducted a series of 
ure" tests in these rubber rafts with volunteer 

as observation boats stood by to take data, 
js and photographs of the experiments and also 
ler immediate aid or rescue to any of the men 
ight appear to have gone beyond a safe limit 
urance. Simultation of South Pacific condi- 

ere effected and the data obtained were later 
> great advantage in subsequent improvements 

rafts which today accompany our airmen to 
orner of the globe. The great tests, however, 
lose of emergency, with life and death; herein 
;s for the rubber boat were written in the blood 
, as are most other safety rules. 
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The use of the rubber boat in its various forms in 
air sea rescue are beyond account. The extreme 
strength built into this craft as a fighter was equally 
adaptable to use as a savior. There is no more spec- 
tacular and successful lifesaving maneuver than the 
air-drop of a rubber boat from a rescue plane at sea. 
The highly developed system permitted of unbeliev- 
able extremes in perfection so that the precentage of 
lost personnel reached the vanishing point, as compared 
with lost planes that had been downed. 

Basically the system involved the prearranged prep- 
aration of air sea rescue planes, usually PBYs, coded 
as Dumbo planes. These carried the rubber boats 
completely equipped as heretofore described with such 
additional items as a two-way radio, smoke pots, and 
numerous streaming life lines, emanating from the 
small boat. On emergency call or even anticipating 
them, in following up a long overseas hop by large 
numbers of tactical planes, these Dumbos would an- 
swer radio calls immediately as directed, spot downed 
aircraft and personnel, and make their rescue in any 
of several ways. In the event of permissible sea con- 
ditions, the Dumbo could land and pick up survivors, 
otherwise the old faithful rubber boat was dropped 
upwind, automatically inflated, and positioned so as 
to drift down on its intended passengers. The smoke 
pot which has been actuated in connection with the 
boat enabled easy location by the survivors, the stream- 
ing life lines helped them to catch control of the boat 
and pull themselves to it. The record of aviation 
personnel brought back to fly again by this ingenious 
device is almost unbelievable. 

One other unadvertised, but indirect life saving 
mission of the little rubber craft, was its employment 
by the great Underwater Demolition Teams of the 
naval service. These groups used these boats in 
stealth, silence, and darkness, to destroy submarine 
defenses of the enemy on many a shore marked for 
invasion by the United Nations. This insurance pol- 
icy undoubtedly saved inestimable lives on every 
advance made against a beach. 

"Love Charlie Roger" was now a fighting boat in 
its own right and was adopted by all the arms of the 
services of the United Nations. Ground forces used it 
for river crossings, air forces for life saving, service 
forces for emergency supply work and pontoon 
bridges, while the amphibious forces used it for as- 
sault on otherwise unapproachable islands and 
shores. It was a craft adaptable to many uses, in 
many fields, and climes, and is today, having finished 
its work against aggressors, continuing its efforts 
against the elements in the cause of safety. 
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R'.intoicpmnnf hcluw deck ut<i< necessary for added ntenglh 
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M HIGH-ALT FfUDF-- parachute flare and flarf; ; 
XTft. mortar— dev.gned to iNuminrue seaplane tend- 
ing areas, at night, to permit aircraft £o land on the 
water • at- -niglit ••within a marked channel, or to locate 
an island base when tow ceilings do not provide proper ' 
.yisihiiity from HonhaF flying levels- hyv been author- _ 
- "hed f'pr installation on all Coast Guard 65-foot 'fescue 
vessels. The Cosit Gmud's naval '''-pines r>ti>.- sec- 
tion is ah,o planning' to install diem on all I H Mooters. ... 



In: the pa&r. night search missions have been. ; 
by parachute fores dropped from aircraft. -Htkw" 
such night searches were handicapped hy the ina 
of aircraft to carry a sufficient number of flan 
•extended search, and were obliged to return to t 
bases for additional flares, or to request relief by ■ 
aircraft.-. It is expected this high altitude flan 
eliminate 'those disad vantages. 
; ' The complete flare- weighs about-. 5 -pounds and 
the. form of a cylindrical steel tube with a < oppe 
welded to. the closed end of the tube. The ov 
ieugth of, the signal is 10)4 inches and the diat 
is r i l A Inches. The ftaro body, with the coppe! 
■welded to.' it, contains a parachute,, the pm.re. 
candle, and the expelling: th<srgP.. Thfi copp-i 
contains a standard shotgun primer, the pmpr 
charge arid the fuse assembly./ The propelling cl : 
Consists of 25 gratris of a combination oi smokefes 
black • powder- 

'I lie nuutut rs .-. steel tube v.4i>. h s< re-vs into .3 
plate. The mormi : tube is 36- inches long m 
ii!''h(-s in putsid" di.uneti'i The steel base pi, 
Yi inch thick and l? inches square. Four hole 
drilled hi the base plate for attachment to a coi 
base, or to tht deck of a boat The base plate i- 
vided with :i < cMiul stud into winch 3 li i <-••• < 
firing pm preyed Should it become neo ss; 
replace the firing pin at any time, the stud m 
easily removed., with a socket vvient'h 'provided 
each mortar. The h,iiie plate .is also drilled with 
vent hales for the dual purpose of providing me-. 
" vent aii Irons me tube to permit the flare to taU 
against the firing pin, and to provide a. drain fo 
water that /night enter the tube. 

The upper end. of the projector is drilled trarav 
to receive a release pin with' a 30-foot lanyai 
tached, for : the purpost? of supporting the fki;e 
to firms £agh projector «. 1 provided with a. : 
closing cap to exclude, dirt and moisture- 

Ttoe signal, sites being dropped dr-wn th< ft 
tube, will be propelled: to a' height of appoeoe 
1,000. feet. At the apex of the trajectory, t|jr- 
techrdf is expelled and burns with a white W 
85.000 candiepower. The burning time h ;itn; 
secends, dur«»g vhi'.h time the Hare and paj • 
<i'-,r,end ;it the rat'>- aboui 6 fei t per second. , 

The ntortar-xnav be mounted on the beach ad{ 
to the landing -area, or on a boat deck. 'I hi- 
pkitr 'Mould be mounted on a rigid base.-.'ptrk 
concrete." hi any dvenf, 'Whatever material w 
a base, it -mould have a channel, appjosin.j.i 

-' : ...- : " '.'---'-.';'. : ?| ■•.'.■■""■■• -'->jiVrsTi^f.frc^-::'vr'-X'- ""■ . /'--' 
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vide running directly under the vent holes in 
• plate in order to vent the trapped air, 
nortar should be mounted at an angle of 15° 
e vertical, in order to minimize the possibility 
lare case falling back on personnel after the 
and parachute have been ejected. If pos- 
e. mortar should be mounted so the expended 
I fall back into the sea. Consideration should 
given; to the direction of prevailing winds, in 
) avoid having the flare drift over buildings 
1 tunable material. Although the flare will 
•n completely burned out at about 400 feet, it 
le that it may descend considerably below this 

i mounted on shore, a wooden barricade 
be erected about 30 feet from the mortar 

which the lanyard will be pulled. This will 
protection against what slight possibility 

lay be of premature functioning. When 
:1 on a boat, steps should also be taken to 

adequate protection for personnel. 

completion of exhaustive tests conducted by 
ist Guard, Air Rescue Unit, Northern Cali- 

ctor, discussion of the flare's efficiency brought 

on a clear night, the flare will illuminate an 
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area of about two square miles; if the overcast is 
2,000 feet or higher (clear night) , the area of illumina- 
tion will be the same; if the overcast is below 2,000 feet 
( clear night) , the flare will illuminate about one square 
mile ; if the overcast is below 500 feet, the burning 
time of the flare, after it falls below the overcast, is 
too short for it to be of practical use. 

The distance at which persons and life rafts may 
be seen from a rescue boat by the flare's illuminadon 
will vary — depending upon visibility, height of the 
object above the water, its color, and the position of 
the flare in relation to the position of the observer 
and the object of search. It was found that the best 
results were obtained when the object was silhouetted 
by placing the flare behind it. 

It was further found that in order to insure good 
coverage of an area, it should be swept at least twice, 
and as many lookouts as possible should be posted— all 
of them thoroughly briefed on the size, shape, and 
color of the objective. 

Aircraft, of course, can sweep a larger area in less 
time with one flare, and the boats can also search by 
the light of the flare chopped by the aircraft. It was 
recommended that aircraft remain above 1,500 feet 
when using these high altitude parachute flares. 
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the- world Vareas n> a -senes of io«""-dcpt ndcnt n 
boihoou;. Most of th»- fm^t ichievement* in 
electronics field know- only the appluMie-n of wai 
needs. 'T heir potentials of usefulness to a pe.s... 
World -haye not yet been fully tested^ although 
doubt exists /{hat. inosi of ■-.therm will herehnd 
greater field* for service. 

Dunne the war. the radio md radar dw 
finder; nets represented an important cog. in die 
of military intelligence. They yvere na-d to ' 
i-netny rotdkr and radar .stations, and extiact 
i -pirns and secrets, Tbev sought out the it, 
watched bis movements tracked him down, ' 

were the eyfe diid wr^ of our amai missksis- gu. 

thru, watching over diem, dhectinsr them -safely 
to base.; f heir' value in wartime intelligence, 
safety work is a matter pf record. It does re. 
quire any unusual imagination to vi>.uali?'e thf i 
(ii suth a worldwide locating and safrty .se-rvii 
the world of today and, tomorrow, There wi 
obstacles, of course, but. n him foundation has. 
laid upon which continued research mac he .•>;... 
to effect a practical ! conversion 

A comprehensive artwork of w.u!d jirwa 



the moon :• these are but two uf ;.».*nv develop- 
ments which symbolke. the advance, tit two: helds of 
; . ■Jcienct aviation and rleelronu* , 

' News, stories of rapidly i.-i umng acsoropb\hurenb 

•in these. -fields are understandably bcwil'donng to the . , 

, . ti , rT , .. , ' / .- s ; ' already ui. bHHK and .is wubjeel m rapid, coutn 

man in the street, He •- vse,yeK aware o* to im-ndou- ■ . . • ■ : ■. , , , 

... '. , ... .... ■ -, ••- . , expansion. ' Imercpritiiumial High ts ■'over Ion e 

fern", at ^ofk V.hs>,b xm{! Jier fm \vn> oi lite -pet d " 

:--■..."',- ;:,••■•. . .. ... v' a • *> pauses ot water ■■.•and: sparsely populated land af> 

its' tenipee—niake him -neighbor to the wnclcl.'- Yet. , -r ,4 / T V • 

' .-, '. t , ■ .. , , . r ,-, ' a aaitv oceurmice. One of the bri$ic ^truetares' 

unless h* has -a -three t interest m o«e of these fields; 'it ; ,"■ ... "' .. , ... .v . , 

: V- •'• V^'V-i-.' -i ' i • ' i i '"•• r ,.'-. %mm We successful Qperatptn ai th-j5f..worUJ.-vV.ldf 

is not particular) v important to lun* wludi one <■! . . . . . , , , 

, .■; - d ■ • , '•<.•••<• '- ,', , • , • • :. - 4 : ' wav,s system is built, ts die ofj-aru-zjuiOTt utiosc jrt 

■• thetrr advances, wore ctnckH' -than- the .Othc*.. ' Avia- . - . 1f .. , , 

.. , , . , . , , . . 'o fnalr.< f}f- c i ,-nj Idovide route? *ate and. \<.ht-n 

Hon. b<-. aie.. <>! t u ck-^c-t fuort po>< t« al lan'V.n as- • , 

peers, may lend itself to more dramatic tows presenta- " . . . r 

uou '. . ; whuTHi-rUouav . u,u i, . h.u.-j subiect" s( ' arch J ' ld n ^ u " " ervicf - Su ' h 

bom the K .u„ ,v| „,wol ;oc.Ooe U,M,V. kui lack a,read V m ™««icc s with a "know-how" t»i 

, , ;;:■. , ,. : : ; i '•^v-.'-'.fc*''-'' • •'--•<•'*• •• • • 1 ■ Tkm based upon a vvartinte experrf-nre which has 

the .uiior rie.->:;v.,fi.n- icir qui-:;k [>uhhc ASSlfttijapon- 1 . • ..- • , ■ - •. v 

»«,,«• • . i - ,! . effectively transposed to a useful peat mtrcie tunc 
• What as important to bun. hovye^-r, is that these 

, .scientific deveisHHuooTs be pi'tjuirtcd to continue 'it 

order to provide the greatest benefit U> ihe gre^tesi' 

V- ;':': ; nutnbei and that we shah noi fail to capitalize- on the . 

tremnndeius -itrfvitnccments m seieniific research -and 

deveioprrrehi "Alinh \\ ere ' pseNUJurd" hv the indent 
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rr.'f|uif.- ;sier.i< of war ' 
y Scientific: develop ment in the electronics field ha-s 
I le rmb.ted undreamed -of progress toward tiie mauen- 
of space- ---it 'has, for at) practical purposes, reduced 

■/. t'SJ! " ■■■ ■'■-"'•. jsi 



This one phase, in itself, otf«s a. fertile he) 
opppftuai'ty to the electronics engineer. 

A buidumeWai: requirement of this search : ant 
, («■ imaiti<jn.»i is f.ii a svstemof comfnutneanor 
will make, if possible to alert its Various comjv. 
■ jnicklv, and Jo<i,jte an aircraft or vessel in dj 
are.uratflv, Wartiuje .experience*, indicated that 
diiei tion finders offered a possible Mhilmre 
rusndoiis strides had been made in the «-ahi> of 
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•v direction, finding, and certainly it was 
)\c- to assume that its benefits eould be efli- 
■pplied to servicing both u voild-'-' ide «irwavs 
■md the 'Safety," or rescue, organs* ion which 
sd it. ' : " 

xmics engineers .of the United States Coast 
•xmducted .considerable research u*<d experi- 
i marty phases of the problem. Particular • 
s was placed upon the development of an air- 
utoraauc transtnittt'x which would transmit 
signals on "the 8280 kc. band, and close; the gap 
ay .the peacetime -reduction in the. number of 
ar listening posts. The transmitter, Known as 
- 226- A,, was . described in the. February 194.6 
rf'ihe'-Am Ssa. Rescue BuLLfiTiW;.;: ' 7- 
uoject wns. fir^t initiated early in 1945,. Ex- 
t.al models' w>:re .hu$% .tested, refined,. and nv 

. until finally the unit w-a* believed ready for 
ye. held trials. Jn ■December 4945, folk wing 
onference of representative-} of the Caribbean 
K.\F > Air Transport Command and various 
uard officers, arrangement? were completed to 

these trials. The RL-226-A, 'with the 
ng designator "CD," .set up on a .frequency of 
, -,yas installed in Tin Army G-54 ahreridt, No. 
The plant: took off from MomSon Field. West 
*ach, Fta., on ? January and. returned on 18 . 



" January lf»4S>. Test*' were conducted under the supei- 
visu-si' of Capt. F.\ Catanzarite, flight radio officer, 
< tribbi a • Wmg VTC 

So far as is known, this operation, which proceeded 
from Momsc-a fk-id. Fla., to Bermuda, the Azores,; 
Casablanca. f>afcar. Roberts Field. Ascension island,. 
'• Natal, Br-km, Atkinson Field, Waller Field, Borifl- 
queri Field. -Miami, and back -to Morrison Field, was 
probably the nrM thoroughly coordinated HF/DF test 
effort to actually "track". an aircraft on a transoceanic 
flight";- . • and it is safe to assume that additional 
s'j. h tests will improve the accuracy of bearings and 
die consequent evaluation of fixes. •' 
Figure. 1 chart* the. entire route, of the flight, and 
shows the dates.' -and the indicator for the charts of 
the individual plot.-, for each fix. 

Figure 2 showing the -.large number of ■ stations 
which .were 'able to take bearingx on the leg of the 
1 from Morrison Field to Bermuda, illustrate! 
.what is known a; a good, fix .Eight fixes were taken- 
On this leg Ol the fhghi, ,al! of them combining to 
.proyide -a; high' degree of accuracy. ; 

Figure 3 shows the track "of the flight from Bermuda 
to' the Azores. During the early part of this leg— 
Up to- 1730R, and until hearings vu.it- reo iv-id from 
.-actions iff Omit Britain tclaved from the Eastern 
Sea Frontier Evaluation Center, fixe* .-outirmaliy 
'lagged" the DR positions. Incidentally, this was the 



first opportunity afforded the Gulf Sea Frontier 
Evaluation Center at Miami to observe bearings from 
this area, and the experience was valuable. The 
number of stations which were able to take bearings 
on the Bermuda-to-Azores track are shown in Figure 
4. After bearings on the Azores run were obtained 
from stations in the British Isles, it was possible to 
plot more accurate fixes. The AACS fixes alone, 
point out the desirability of a larger number of bear- 
ings to provide for more successful fixes between Ber- 
muda, the Azores, and Casablanca. This will require 
the close coordination of all agencies . . . the com- 
bined effort of the Coast Guard, AACS, and United 
Kingdom nets. 

On the leg from Borinquen to Miami (Fig. 5), 
there were nine transmissions and nine fixes plotted 
which provided excellent overall results. All of the 
D/F Net Stations participated in bearings' of each of 
these transmissions. The letters DR on this chart 
indicate the position of the plane as determined by its 
navigator; ZE indicates the plane's position as fixed, 
or plotted, by the D/F Evaluation Center. 

Figure 6 shows the fix and illustrates the station 
plots on the flight leg from Roberts Field to 
Ascension Island. 

Summarizing ... 8 fixes were obtained on the leg 
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from Morrison Field to Bermuda; 15 from Ben 
to the Azores; 6 from the Azores to Casablam 
from Casablanca to Dakar; 2 from Dakar to Rol 
4 from Roberts to Ascension ; none from Ascensi 
Belem; 4 from Belem to Atkinson; 5 from Atk 
to Borinquen; 9 from Borinquen to Miami. 

The report of this test and an evaluation of i 
suits, definitely does not represent the ultima 
achievement. It is merely a beginning . . . and t 
in lies the greatest hope for the future- 
from this beginning will eventually come an impc 
contribution to safety at sea and in the air, throi 
system of communication so sound and so compli 
its conception as to remove the last final eleme 
guesswork or mechanical failure. 

Here is a transmitter with a low power output < 
10 watts, which demonstrated its ability to oper; 
distances up to 5,000 miles. Unquestionably its r 
of performance indicates that further tests shou 
made in order to realize the fullest potentials 
transmitter of this type, coordinated with the HI 
network. 
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Trior /lit fits ass:f.r*m*n! to tht 'Ait Sea ■ ligscw. 4 jfVtirt • as 
Motion f'Ulwt Ofhrtr, Li. Cumdx. Jjou Ffv-itx wn\ ,'7« it 1 ': 
n-O/i « wnlei-ptoducer .of molten plClurti far-, the Navi, 
averaging out picture a month, in col»r. He Was ferrnerly 
national dirfdar fu* many of the target'! r^nrtth prttjecKt 
r on. ;!-„, :<■■! by ihv Vniiid SUUef Library iff Contiicts; is \hg 
auihv; of main: short Hurtus and articles for -nalwnai -maga- 
.tirfe-s-, ii tht author of+a life of }oh<inti Gulenbe*g f -iwenlifr. ' ' 
af printing; edtlof .i;'} tn.mv bibliographical vuiumei; play - 
m-rigki nnd serf pi -viAier fttf rttdtn arid mot-ion pklur**.— Rd, 



"{ T l¥. movismnal International Civil Avta- 
t ion Organ izatid n's Dublin e ohfr rence ,;do ft fig 
1946,. the followmg irenmmcnu.ition wa* 
veeay passed: - - ' .:'■','■:'- 
its t.vh iru-mbu Stat- is dealing wuh the 
of search and .rescue personnel is .desirous of. 
s: instMiftivr (natoridl; and . >' ,. . 

a,** only a very landed, amount of "search;- and 
wmii;tjw material is now Available and 
-as morion-pjetufc Elms . /epreserU an excels 
Hum for training instruction; and : r 

■ t is, ' the Air-Sea, Rescue Agency , Wellington, 
m ns Jibrarvj itvf<>rirtatio'o--for such search 
t>. tiaming information- 
hrretore it is recommended that the Air-Sea 
\c-ivy be requested to prepare two oi more 

ein tjliUinn among all member states within-', 
tit Atlantic Rome -'Service Organization for, 
:>nse .if instructions, to search and . rescue air 
iwnd u» witd the : expectatfoji of gem 
ltfwnn-m of search and rescue ope rations 
•ut the area. 

iing. that the purpose ol Mich films will .be io 

siatidardizCe! practices and techniques frorn 
inviDe-r States fnay model their .own search %a$ v 
s;ga'm"zatsoiis: ,) broad -pingr'ani' •>! motion pit- 
d irsiiiing ftlms seems indicated- . Questions 
f-H tUi hm.ocme, ut *uch a piogram bejong in 
•.»,.,.-, !'.,.. •>,:,-. v, :..•(!,.-, thes- he tlie armed 

i"'H'\* ? itseiL or Me.nhei -ayn-s What \w 
i« i»- is I'n- utilization of films aheadv produced 

phmn-d, l<>t the e,v.i>i. 'm d objective? of ex-. 
• d ( ebcvt available practices brcwc'ii member 

a form which can be Understood, and which 

..-'.■ ; ■■■ ■ -\ '■■■;■. ■ ,,' .■" ;..-".;.'.• r$&£ ."■'.,-■ 
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yviij not be .subject 'o muimetpn-i.ttiou The use >>i . 
appropriate language soundtracks i? contemplated. 

-The- suggestions , and commetHs eomnined in this 
articfe am not caudal, hut. are offered as an attempt ■ 
to approach some ol tht problems involved m setting.; ; 
up a search and rescue system' between member States.. -V' 

S«A '.»KAl»liANii" .©FffiHATIO'flfS 1 

Tins iv a 30-mimiie euotioo -.pknj'rt irs. 10 irullhrjeters 
black-and-white, .sound*. M*t fr^m footage shot -dur- 
ing rough watei lamlnm* .md take-olTs with a FBM-3 
plane .off the toast at San Dii'^o during 194? and 
ip-t-t. The tests were made to determine the best 
teehitiuues in rough water . -.opera tie'res; if., tandings 
M\i take-ofl',, with" seaplanes e< t tiipp{ ; d . to mtmaiv , . - 
- Various stresses- on the plane;, stC-. •;■ Essen tially a plioto~= ; 
graphic report film, i( should prove invaluable to 
military and <.tvt\ peiMmne! njn-nituig planes of sim~ . 
'ilar types.. Additionally, it .rnay lje of value to pilot* 
who an faeed with the net :-svit) for ditching and 
'wild are unlaijuli*r with the daherr of 'swells in. lite: . 
open sea . ' Produf t:d by the U oited Sm tes Ct-ast Gnard . 
Air Station, San Diego: rise picture is distributed by 
the United States 'N.ivv. 
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:STAX.S»A«»S«Att«>I¥ .<MP 0€E.%V STATIST - 

vksski. - r»Ew- «*»««»» t;m «K - heaiwh 
%*» «*:>« r»i 

This js tht fjfsf ol a tww rerics of training picture* 
."destgn'ed to standardise crew Training in SAR aboard 
CJeean.' Station Ve-aeSK Irvviii consist ol ' a nurnbei of 
: p».-u>res, each concerned with tr utur,.; m a -particular 
subject, -such as.-. - 

(a) CSV crew dritU during search :md ■ rescues ' : : - : - : . ; 

.,.;:.. .-, . ■ ^ , - .„ -: , .. -,- := '.V; .■ \v , V .V. - 

ASfl SUtiCT** 
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search Doctrines when OSV must leave station and 
search vicinity for survivors. 

(b) Pick-up boat crew training, including rescue of 
injured (flotation litter, rescue basket, etc.) and treat- 
ment for shock, exposure, etc. 

(c) Operation of communication devices (elec- 
tronics) . 

(d) Operation of aids to visibility (manual signal- 
ing, searchlights, pyrotechnics, float lights, smoke 
markers, etc.) . 

(e) Training in operation plans between OSV and 
"ditching" planes. 

(/) Possible use of oil slicks with OSV wake to 
provide landing surface for planes to land or ditch 
upon. 

The audience for these training pictures would con- 
sist of all personnel concerned with search and rescue 
on water; civilian air-line crews; foreign countries en- 
gaged in search and rescue, with appropriate, sound 
tracks; and interested government agencies of the 
various countries. 

Because of the importance of color in search and 
rescue equipment, it is hoped that these pictures may 
be shot in 16-millimeter color with sound, both for 
added visibility factors and approximation of real 
conditions. 

STANDARDIZATION OF CREW TRAINING 
IN SEARCH AND RESCUE FOR AIR SEA 
RESCUE CRAFT (63, 83, OR 85 FEET 
(ARMY)), HO FEET 

This series of training films, like the ones men- 
tioned above, will be designed to provide standardized 
crew training for smaller crash and patrol craft. 
Each will relate to specific duties, such as: 

(a) Advanced training in basic seamanship, and 
training in teamwork with other boats of this type. 

(b) Operation of electronic devices (when car- 
ried) ; of manual signaling devices, aids to visibility, 
etc. 

(c) Proper use of exposure suits, life vests, in- 
flatable boats, and rafts, rescue hoists, rescue baskets. 

(d) Care and handling of survivers. 

(e) Proper approach to planes forced down, and 
to rafts, survivors in water, etc. 

(/) Training in operational plans between planes 
forced down or ditched and these types of rescue 
craft. 

Because in general a particular type of small craft 
will be used by all military services in all countries, 
varying but little in power and design to fit local 
conditions of weather or sea or distance involved, 
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these training films should well serve to train 
personnel concerned within a world-wide syster 
search and rescue. As in the pictures on OSV ci 
mentioned above, these should be produced in 
millimeter color with appropriate sound track: 
the language of use. 

Only through standardized practices, as der 
strated in the films, may a foreign plane flying 
American waters or an American plane flying over 
eign waters obtain maximum safety in a search 
rescue situation. 

OCEAN STATION VESSELS— DITCHING 

In this picture a ditching situation is contempU 
involving a commercial air lines plane and passenj 
While it is hoped that no such situation will 
exist, its possibility, if not probability, is such tha 
hands should be trained to operate without los 
time or energy. Survival for many lives of crew 
passengers may depend upon preplanning and ab 
to operate under any conditions, day or night, goo 
adverse weather, and good or bad ditching techni 

The factors involved should consist of a comme 
air line plane, an Ocean Station Vessel, a patrol p 
with droppable lifeboats, and Rescue Coordina 
Centers and Rescue Units. 

The problem is that of a commercial air line pa: 
ger plane en route from abroad to the United St 
Near the "chop line" in the middle or Caribl 
area of the Atlantic the plane has failure on one or 
of its engines and notifies the nearest Coordim 
Center and Ocean Station Vessel that it may ha\ 
ditch. It proceeds toward the nearest OSV- whi 
just across the "chop line" on the American 
Meanwhile, a French patrol aircraft on long-r; 
training flight in the area is ordered to intercept 
fly alongside the commercial air liner to provide 
protection of its droppable lifeboats, etc. The 
ordination Center, manned by the British, will i 
instructions to the two planes until the commercia 
liner ditches or until radio contact is lost. 

As the air liner approaches the Ocean Station 
sel, it receives weather and surface condition rep 
and chooses the particular plan to be used (i. e. d 
ing to starboard, port, ahead, behind OSV, etc.) 
this way each knows exactly what the plan of 
other will be to effect an immediate rescue. 

Commercial air liner ditches (done with m 
photography) in the assigned position, and the - 
rescue boats effect the rescue of the survivors i 
the plane's rafts. Proper treatment by medical 
sonnel aboard the OSV is given, if required, anc 
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twork is notified that rescue has been effective, 
is, of course, a broad outline of the proposed 
All elements that comprise such a rescue 
included in the picture, such as communica- 
lterior of Coordination Center handling the 
, use of rescue equipment, creation of wake, 
nt of smoke markers, etc. 
felt that this picture will establish procedure 
rify lack of information regarding such proce- 
ditchings near Ocean Station Vessels.. In 
1 to military use, it might well serve to in- 
ite commercial air line pilots and crews, 
dr liners may wish to use it as passenger 
tion. 

ARDIZATION OF CREW TRAINING 
kRCH AND RESCUE PLANES 

□tion picture on this subject is as essential 
for training the crews of OSVs and smaller 
raft. In addition to teaching cooperation with 
Station Vessels and other rescue vessels at sea 
; use of various communication, navigation, 
ety devices, it should instruct in the elements 
d Rescue, such as aerial supply to survivors, 
:ation and marking of crash sites (photog- 
mapping, etc.), the use of the L-5 land plane, 
: Norseman plane mounted on skiis, parachut- 
ledical personnel to survivors, etc. 
oubt, this would break down into two series, 
er water, and SAR over land, for appropriate 
es. 

LTION OF LAND RESCUE UNITS 

elements of this picture or series would be 
;d in the SAR plane series mentioned above, 
:ntially this is meant to cover the search and 
echniques covering land incidents, considered 
ound search instead of air search. It should 
: organizational facilities such as communica- 
lephone, radio walkie-talkie, and their use), 
iding indoctrination, photographic interpreta- 
nsportation facilities covering all weather con- 
available personnel, including local civil 
itions (State or national guard units, local 
:tc.). 

series would tie-in with the following picture 

UNATION OF LAND RESCUE 
WITH LOCAL AUTHORITIES 

• completely effective, search and rescue must 
very facility possible. Local or State units, 
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such as militia, civil peace organizations, police de- 
partments, etc., should be coordinated with search 
and rescue and be prepared to act without delay on 
prepared plans of operation. In any SAR incident, 
human lives are at stake, and time and medical treat- 
ment are immensely important factors to survival. 
Like the local fire department, all hands must be 
prepared to act at once and act in unison under a 
central authority. 

A motion picture which would present a rather 
ideal plan for such coordination could be the basis 
for creating it or serving as a model for it world-wide. 
Such a plan would be operative in situations other 
than flights by air, and would offer protection which 
at the present time is haphazard at best. 

COORDINATION CENTER OPERATION 

The center of all search and research is the Rescue 
Coordination Center. Operating 24 hours a day, 
every day, it is the "brain" into which flow the posi- 
tion reports of planes and ships in their ever-changing 
pattern. Connected by radio and telephone with 
rescue stations, offices of the militia and police, it can 
immediately alter all necessary facilities when SAR 
must go into action. ,It can divert ships at sea, send 
search planes, alert Ocean Station Vessels, or request 
civilian and military organizations to go into action. 

A motion picture presenting its operation and func- 
tions during an alert and subsequent search and rescue 
would orient all concerned and serve as a model for 
similar Coordination Centers to be set up in all coun- 
tries. Even since the war ended new devices have 
been perfected for insuring the safety of those who 
travel and are in use in some of the centers. Distribu- 
tion of information regarding their operation, through 
the medium of the motion picture, would tend to 
bring them into use in all countries. 

SOFAR 

In this new medium of long-range, deep-channel 
sound transmission (see article in Am Sea Rescue 
Bulletin, April 1946) a well-known principle of 
sound wave constancy is utilized. Signals (bombs) 
set up at depths of from 3 to 4,000 feet below the sur- 
face of the ocean will register across vast distances, 
theoretically up to 10,000 miles. A plane ditching in 
midocean and dropping a signal bomb can be pin- 
pointed by the recording stations. 

A motion picture in animation describing the prin- 
ciples involved and the methods of determining a fix 
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. would be of great vrdue to ail handt-engagr-d in srarch 
arid rescue, and particularly- to search and rescue plane ' 
crews. Here is a prime example of how animated 
motion pictures can explain' the .application, of new 
prim fplcs to search vnd rescue 

■■Vw'.'/G'.i T ; , ; T >':;'' V. ~ ■;-;:.','■,■. .' \ '. V ' . ^ 

VlMlKSOTf: ItANliK . 0* -.SHSMA*, t ' 
, E^S?IJPME»i ; ir ; IN- SIuiTO-SI ■ AW»- • MBSCIJSB 
AT «JSA. A*» «*- JLANS* 

- /; ',.'--. : ..-'^ -.'■--- '-■ '-V.';' v \; .. ,. : ' : . , ■ ',- ! y. v <:'';>; ;- ; . ■ : ';;"- 

A motion picture on visibility of rignal equipment, 
fiaresi mirrors, smoke, signals, life raits., parachutes of 
various ■ oloi s, ru sea is being tui -from footage made 
during tests i unductr-d ort San Juan by the Bureau 1 
of Aeronautics.. Jt is .-'believed that a second/picture 
-Should be made v.uh latest Equipment, to relate search 
. doctrines to the position- of the -am and with atmos- 
phere, conditions 

A jirmlai picture should be made to prove visibility 
on land Smoke signals and fabric coloration among-, 
hcaviiy wooded areas, die variation of UIKIity ot. flat 
terrain and in 'mountainous regions, these and other 
similar aspects should be recorded by the motioi) pic- 
ture camera so they may be studied by research men 
and plane crews engaged m arch and rescue! 1'mns- 
inisMoo of such spr^ihr information is best realized;, 
.through tnot ion pictures in color., with the possibility 
ot third-dinieriMonal c a mem use, ' 

The Army 'has made, -a series of motion pictures, 
Land .wd Live series, which deal with survival in the - 
Antic, On- desert, the Tropics-, em, A cutting job 
done on these pictures to provide a %i mmute com- 
-posit? film, if .thru is pratti' al, would make ven im- 
portaAt information ,ucc«ib!e to ti>e plane ro-ws' in 
search and reiciic of many countries, : The series cbn- 
,. tains; good photography and good artmg. often hv 
|ji-ob'»o<-n.-d iah who were in -\rrnv wVt . 

No doubt there; is much recoverable materia! a) - : 
rcadv dint which could be utilized in this way to 
provide niuch-needed information for .& countries.' 
Some of If mav exist ip footage shot by i he British . 
and other of our allies; some may eves he- available 
from fomier enemy sources. (See article, Don'.' 
Ignore It, i-bcpUue it, Air-Ska Rkscu r„ March 19460 
It is lei vi bat a definite program , should be set up. 
and placed in operation at the earliest opportunity to 
provide for. all PIC AO members such vital informa- -. 
tion.. . The tautest; surest, most understandable method . 
of ^sunng-that.srandardized information: provided 
lies in the Use of the motion-picture medium. 
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WlkURING the Wat, the rapid organisation t 
^JP 'workl. network of airways by" the Air Trans); 
; Commands of the Allied Nations focused attentior 
; die problems and gwat possibilities of civil air It: 
port. It became dear that rules for civil aviatio 
mutually workable among the nations of the \voil 
must- be evolved and enforced bv common cens 
The ahemadves- postwar disorder- in the air and 
. inherent seeds of mterruttooal economic and poli) 
itrif<*--\vem fores?rjti 

Out of diese iiopes and tears grew the Int'ernat it 
.Civil Aviation Confetence The broad purpost 
the conference^ which began at'Chttagb on Noven 
)}, J944j was %o 'consider the spcedy'ntabli>-hmeni.b 
tnternational civil air sc'rv<.,.c patteiti. ;-o that the hi 
fits of the immensely expandi/d wartime; air tr 
'tatiop might be brought to all pcooies. " 
, Such an intenmboind com ept was not widi 
precedent." In 19 10, tlie .Paris Convention had tvl 
fished the Jnfernational .Commission, for 'Air -Na'Vi 
tiOn ? which set tip standards.' an te'clmical iiiattfay- 
-. provided for -the connection, and exchange of in 
. mation amoriff member stau-,. Although ^. nan 
adhered to the Paris Con v-nt ion, o number of sta 
including the United States, the 0 S. S. R , C«U 
and Brazil, were not parties to it. 

The Pan American Cotjve niion an ;\Jr Navigat 
drawn up at Havana- ip 1^28; and ratified by 
United States and nine other American Repuh 
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s with one another. Among these principles 
lcluded that of the freedom of air passage, 
the Paris Convention, however, no attempt was 
t Havana to develop uniform technical stand- 
Neither was there any provision made for pe- 
discussion of common problems through the 
of a permanent organization. 

E CHICAGO CONFERENCE 

augh the Paris and Havana Conventions had 
a useful purpose, they were no longer con- 
as adequate to meet the changed situation in 
, resulting from the immense development of 
uring the war. In the early months of 1944, 
ited States initiated a series of exploratory dis- 
s with other governments interested in the de- 
ent of international civil aviation. These dis- 
5 revealed sufficient agreement among the prin- 
ir powers to justify the expectation that "final 
ions" could be reached at an international con- 
. Accordingly, the United States issued invita- 
55 allied and neutral States to meet in Chicago 
ember 1, 1944. 

deliberations of the delegates of the 52 nations 
nted at Chicago resulted in the adoption of a 
" of resolutions and recommendations constitut- 
final act of the conference. The final act also 
ed the texts of the Convention on International 
viation, the International Air Services Transit 
Freedoms) Agreement, the International Air 
ort (Five Freedoms) Agreement, and the In- 
.greement on International Civil Aviation. 

E CONVENTION AND THE 
IEEMENTS 

Permanent Convention, which will come into 
Jon ratification by 26 States, laid down, by mu- 
cement among the delegates of the participat- 
ions of the Chicago Conference, certain 
es and set up machinery "in order that inter- 
I civil aviation may be developed in a safe and 
manner and that international air transport 
may be established on the basis of equality of 
nity and operated soundly and economically." 
/c draft sets of regulations, dealing with tech- 
vjects, were adopted. They were incorporated 
o the final act. The technical annexes were 
:he participating States for study and to serve 
Is for future international regulations. Meet- 
echnical subcommittees were to be set up, to 
the recommended practices for air navigation 



"as ones toward which the national practices of the 
several States should be directed as far and as rapidly 
as may prove practicable." 

Both the International Air Services Transit Agree- 
ment and the International Air Transport Agreement 
are supplementary agreements. 

The former grants to signatory States two reciprocal 
privileges : 

(a) That of flying across the territory of a given 
State without land. 

( b ) That of landing for nontraffic purposes. 

The Transport Agreement included the two privi- 
leges of the Transit Agreement, adding to them : 

(c) The privilege of disembarking passengers and 
unloading mail and cargo taken on in the territory 
of the State whose nationality the aircraft possesses. 

(d) The privilege of embarking passengers and 
loading mail and cargo destined for the territory of the 
State whose nationality the aircraft possesses. 

(e) The privilege of embarking passengers and 
loading mail and cargo destined for the territory 
of any other contracting State and the privilege of 
disembarking passengers, mail and cargo coming 
from any such territory. 

Recognizing the need for immediate action and the 
fact that a considerable time might elapse before 
the formalities of ratification of the convention were 
completed by the required number of States, the 
conference provided, through the Interim Agreement 
on International Civil Aviation, for the establishment 
of a provisional organization of a technical and 
advisory nature to function until the convention came 
into force. 

II. The Provisional 
International Civil 
Aviation Organi- 
zation 

1. THE INTERIM AGREEMENT 

The Interim Agreement provides that a provisional 
international organization, known as the Provisional 
International Civil Aviation Organization, be estab- 
lished. With headquarters in Canada, it will operate 
until a new permanent convention on international 
civil aviation comes into force or until other arrange- 
ments have been agreed upon at another conference on 
international civil aviation. In any event, the dura- 
tion of PICAO is not to exceed 3 years from the coming 
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into force of the Interim Agreement. The governing 
bodies of the organization are the Interim Assembly 
and the Interim Council. 

2. THE INTERIM ASSEMBLY 

The assembly of PICAO is composed of delegates 
from member states, each state represented being en- 
titled to one vote. Decisions are made, unless other- 
wise provided, by a simple majority of the member 
states present. The assembly is convened by the 
council and meets annually, through extraordinary 
meetings may be called at any time by the council or 
at the request of any 10 member states of the 
organization. 

Member states as of April 1946 were: 



Afghanistan. 

Australia. 

Belgium. 

Brazil. 

Canada. 

Chile. 

China. 

Colombia. 

Czechoslovakia. 

Denmark. 

Dominican Republic. 

Egypt. 

El Salvador. 

Ethiopia. 

France. 

Greece. 

Haiti. 

Honduras. 

Iceland. 

India. 

Iraq. 

Ireland. 



Lebanon. 

Liberia. 

Luxembourg. 

Mexico. 

Netherlands. 

New Zealand. 

Nicaragua. 

Norway. 

Paraguay. 

Peru. 

Philippines. 

Poland. 

Portugal. 

Spain. 

Sweden. 

Switzerland. 

Syria. 

Turkey. 

Union of South Africa. 
United Kingdom. 
United States. 



Among the powers and duties of the assembly are 
the election of its president and other officers, and 
the election of member states to be represented on the 
council. The assembly determines its own rules of 
procedure and is responsible for the financial arrange- 
ments of the organization, including the approval of 
an annual budget. It also examines and takes action 
in matters referred to it by the council and may, at 
its discretion, refer to the council specific matters for 
the consideration of the latter body. Finally, the as- 
sembly deals with such matters as come within the 
sphere of action of the organization but are specifically 
assigned to the council. 

3. THE INTERIM COUNCIL 

A. Composition. — The Interim Council is the ex- 
ecutive instrument of the organization and derives its 



powers and authority from the Interim Assembly, 
constitutes, in fact, an international parliament 
civil aviation matters. It is composed of not m 
than 21 member states, elected by the assembly fc 
period of 2 years. 

In electing members of the council, the assem 
must give adequate representation to: 

(a) Those member states of major importance 
air transport; 

(b) Those member states not otherwise inclu 
which make the largest contribution to the provis 
of facilities for international civil air navigati 
and 

(c) Those member states not otherwise inclui 
whose election will ensure that geographical area; 
the world are represented. 

The following states are now represented on 
council : 



Australia. 

Belgium. 

Brazil. 

Canada. 

Chile. 

China. 

Colombia. 

Czechoslovakia. 

Egypt. 

El Salvador. 



France. 

India. 

Iraq. 

Mexico. 

Netherlands. 

Norway. 

Peru. 

Turkey. 

United Kingdom. 
United States. 



Decisions taken by the council are valid only w 
approved by the majority of the council. Any ir 
ber state not represented on the council may partici 
in the deliberations of the council, but without 
right to vote, if a decision is to be taken w] 
specifically concerns any such state. Similarly, 
vitations may be extended to nonmember states, re 
sentatives of public international organizations, pi; 
or private bodies or authorities, to participate in c( 
cil meetings or to send observers. Such invitat 
do not, of course, carry the right to vote. 

B. Functions. — The council has certain spe 
functions which are set out in the Interim Agreerr 

It must provide for the establishment of such 
sidiary working groups as may be considered desire 
among which there will be a Committee on Air Tr 
port, a Committee on Air Navigation, and a Com 
tee on International Convention for Civil Aviatio 

The council supervises and coordinates the wor 
the three technical committees, receives and consi 
their reports, transmits to each member state t 
reports together with the findings of the council, 
makes recommendations, with respect to techi 



JULYD13iai«S2 by CjQOQlC 



Original from 
UNIVERSITY OF MICHIGAN 



5, to the member states of the assembly individ- 
r collectively. 

council has also to maintain liaison with the 
•r states of the organization. It must receive, 
and hold open, for inspection by member 
all existing contracts and agreements relating to 

services landing rights, airport facilities, or 
nternational air matters to which any member 
r any airline of a member state, is a party. It 
s an annual report to the assembly and, when 
:ly so required by all parties concerned, it may 

an arbitral body on any differences arising 

member states in regard to international civil 
n matters. The council, in such an event, may 
render an advisory report or make a decision 

all parties concerned must accept as final if 
ive previously agreed to adopt this latter course. 
>ng its administrative duties, it must determine 
:thod of appointment, salaries, and conditions 
ice of employees and serve as the final authority 
expenditures of the organization. 
Officers. — The Interim Council has elected a 
int, Dr. Edward Warner, and a secretary gen- 
)r. Albert Roper. The functions of the presi- 
: the council are to convene and preside at meet- 

the council and to act as the council's perma- 
epresentative. The council has also elected 
imong its members three vice presidents, Dr. 
Copes van Hasselt (Netherlands), Col. C. Y. 
'China), and Dr. Guillermo E. Suarez 
nbia) . 

secretary general is the chief executive and 
strative officer of the organization. 'He is re- 
de to the council for carrying out duties assigned 

by that body. It is his responsibility to select 
ipoint the staff of the secretariat, whose activi- 
supervises and directs. 

nnances. — The expenses of the organization 
ne by the member states in proportions decided 
assembly. Each member state has been re- 
1 to advance funds, in accordance with the scale 
:ed by the council, in order to cover the initial 
*s of the organization. 

» Adherence to the 
Interim Agree" 
ment 

ie conclusion of the Chicago Conference, on 
ber 7, 1944, prompt measures were taken to 



bring into being the Provisional International Civil 
Aviation Organization. By June 6, 1945, the re- 
quired number of 26 nations had adhered to the In- 
terim Agreement, and the way was clear for a com- 
mittee of the Canadian Government to make arrange- 
ments for the first meeting of the Council of the 
Provisional International Civil Aviation Organization. 

IV. The Canadian 
Preparatory 
Committee 

A Canadian Preparatory Committee was formed in 
June 1945, with instructions to make all necessary 
arrangements for the first session of PICAO. Offices 
were established in Montreal and a staff was obtained 
on loan from various Canadian Government depart- 
ments. The secretary general of ICAN was also 
invited to participate. 

Due mainly to its accessibility by air transport, the 
city of Montreal was selected by trie committee as the 
most suitable Canadian city for the site of PICAO. 
August 15, 1945, was selected as the date for the 
opening of the first session of the Interim Council. 
Arrangements were made for temporary housing of 
the secretariat in the Dominion Square Building, 
Montreal, and office equipment and furniture were 
supplied on loan by the Canadian Government. The 
council was able to hold its first session in a little 
over 2 months after the necessary signatures had 
been obtained to bring the Interim Agreement into 
effect. 

V. Council Sessions 

The Interim Council, which is deemed to be in 
continuous session, has been convened on four oc- 
casions. 

The first session, which opened August 15, acting on 
recommendations made by the Canadian Preparatory 
Committee, continued the initial organization work 
and was mainly procedural in character. Dr. Edward 
Warner was elected president of the Interim Council, 
ceasing to represent his country, the United States, 
upon his election. Dr. Albert Roper, formerly secre- 
tary general of the International Commission for Air 
Navigation, was appointed Secretary General of the 
Organization. 

By the second session of the council which opened 
October 15, the permanent Committees on Air Navi- 
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gation, Air Transport, Personnel, and Finance were 
functioning and reports were submitted for the ap- 
proval of the council. To examine the specific prob- 
lems of air navigation facilities and services, the 
session decided to convene a series of route service 
meetings throughout the world. 

Among the important decisions made by the council 
at the third session beginning January 21, was the 
adoption of the texts of the Standards and Recom- 
mended Practices developed by the first group of 
technical divisions of the Air Navigation Committee. 

The fourth session was convened on April 2. 

VI. Committees and 
Divisions 

Among the powers and duties assigned to the coun- 
cil by the Interim Agreement was the establishment of 
the Interim Committees on Air Transport, Air Navi- 
gation and International Convention on Civil Aviation. 

Of these three permanent committees, the Commit- 
tees on Air Navigation and Air Transport are well 
advanced with their programs. The Committee on 
International Convention on Civil Aviation is not as 
yet in operation. The Committee on Air Transport 
has the function of studying "any matters affecting 
the organization and operation of international air 
services." The Committee on Air Navigation 
"studies, interprets, and advises on standards and pro- 
cedures with respect to communications systems and 
air navigation aids and recommends the adoption of 
minimum requirements and standards." These stand- 
ards and recommended practices aim at achieving 
uniformity in international air operations. 

Due to the amount of detailed work that is in- 
volved in the drafting of these standards and recom- 
mended practices, the Air Navigation and the Air 
Transport Committees have been so organized that 
the initial work of drafting is assigned to various divi- 
sions, including working groups on aerodomes, air 
routes and ground aids, rules of the air and air 
traffic control, meteorology, communications, search 
and rescue, maps and charts, personnel licensing, in- 
vestigation of accidents, air line operating practices, 
and airworthiness. 

Six of these technical groups — rules of the air and 
air traffic control communications, meteorology, 
search and rescue, maps and charts, and ground 
aids — have submitted their final reports to the com- 
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mittee. The reports set forth standards and rec 
mended practices, as well as 'recommendation! 
measures which the groups feel would be benef 
in their respective fields. 

The Air Transport Committee has, at present, 
division on facilitation of air transport. This div: 
has prepared a report upon customs procedures 
manifests, public health regulations, travel docum 
facilities, and procedures for monetary exchange, 
other related matters, with a view to removing 
minimizing obstacles to air travel at internati 
borders. The report was sent to 42 member s 
for their consideration. 

In addition to the Interim Committees and 
divisions, administrative committees to deal 
finance, personnel, publications, credentials, and 
lie information have been set up. 

As indicated by its name, the Finance Coram 
prepares the budget of the organization and, amor 
other functions, it reports to the council on the a: 
ment and collection of contributions of member si 

The Personnel Committee advises on perse 
policies and makes recommendations to the seen 
general on appointments. 

The Publications Committee advises on the prii 
of the organization's publications, notably the c 
of the organization, which is to appear monthly u 
the name of the Picao Journal and of which 
will be an English, French, and Spanish edition. 

The Credentials Committee determines the ty 
information required in credentials presented by 
gates of states. 

The Public Information Committee advises on 
licity matters and is responsible for the inform 
policy of the organization. 

VII. Languages ai 
Publications 

Work of the organization is conducted and its 
lications and documents are issued in the three oi 
languages of PICAO: English, French, and Spa 
The organization has a publications and docur 
section which is responsible for all translations an 
publication of the Picao Journal, a monthly pul 
tion on the organization's activities. 

The organization is also preparing a multilang 
aeronautical dictionary of standard definitions. 

Publications issued to date are: Recommenda 
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iO for International Standards, Practices, and 
ires on charts, communications, air traffic, 
mes and ground aids, meteorology, search and 
ccidents investigation, and personnel licensing. 
- standards, which will cover airworthiness and 
operating practices, are in preparation. Spe- 
orts will be published on regional meetings as 
)ther future activities. 

VIII. Regional 
Meetings 

the work of PICAO technical groups it is 
d there will emerge standards that will make 
form flying procedures on international air 
ind help in opening up the world to com- 
air traffic. 

nplement these standards and recommended 
s as rapidly as possible, PICAO has launched 
im of regional meetings. These meetings will 
• the standards and their application to the re- 
nts of particular regions. The meetings will 
lother major task: to consider the value, for 
, of the facilities developed during the war by 
:d Governments. 

not generally realized how great was the ex- 
re of energy and money on the establishment 
intenance of facilities and services for military 
t routes. Many hundreds of airports were 
/eather observation stations and search and 
:entres were established. Without these fa- 
ind services, civil aviation would be seriously 
pped; yet the conditions of their operation 
evitable change, and require international 
ation. 

irst of the regional meetings, called by PICAO 
these problems on a regional basis, was held 
in on 4 March to consider the North Atlantic 
Thirteen nations took part : Belgium, Canada, 
k, France, Holland, Iceland, Ireland, Norway, 
1, Spain, Sweden, the United Kingdom, and 
ted States. 

econd meeting was held in Paris starting 23 
consider the European-Mediterranean region, 
■two nations took part. 

idle East region meeting is scheduled at Cairo 
summer, and other meetings for the South 
Caribbean, South Atlantic, South America, 
Indian Ocean, and North Pacific, will take 
:er. 
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IX. Liaison With 
Other Inter' 
national Or- 
ganizations 

PICAO also maintains liaison with other interna- 
tional organizations such as: the International Com- 
mission for Air Navigation, the International Techni- 
cal Committee of Experts in Air Law, the Interna- 
tional Air Transport Association, the International 
Chamber of Commerce, the International Meteoro- 
logical Organization, the International Telecommuni- 
cations Union, the International Hydrographic 
Bureau, the Institute of Geography and History of 
the Pan American Union, the Federation Aeronau- 
tique Internationale, and the International Labour 
Office. 



SAFETY AID FOR TRANSATLANTIC 
FLIGHTS INAUGURATED 

In the interest of promoting maximum safety in 
transoceanic flight, a daily surface ships' position serv- 
ice has been inaugurated by Air Sea Rescue Headquar- 
ters, Eastern Sea Frontier. 

Each day at 1200 EST (1700 GMT) this headquar- 
ters will furnish CAA communications (WSY) La 
Guardia Field, N. Y., with a list of estimated positions 
of ships known to be sailing to and from Europe and 
North America and being near to the overseas airline 
routes. This information will be retransmitted by 
CAA to the operation offices of overseas airlines in the 
form of a notice of airmen (NOTAM), for dissemina- 
tion to the crews of their transatlantic flights. 

The first column of this notice to airmen contains 
the international radio call. The second column 
contains the name of the vessel; the third, its destina- 
tion. In the fourth column are indicated the hours of 
radio watch which the vessel stands; the figure 24 in- 
dicating continuous watch, 16 indicating a 16-hour 
daily watch, 8 indicating 8 hours of continuous watch, 
and X8 indicating that 8 hours of total watch are stood 
at various periods during each day. 

The fifth column indicates the anticipated speed of 
the vessel in knots. The sixth and seventh columns 
indicate the estimated position of the vessel at 1700 
GMT on the date of the report, latitude (north) first, 
longitude (west) second. The last column indicates 
the vessel's intended true course. 
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..Speetpl Iliti«4 l »l»r« IJ*M*<f' for . 

Night-fighter pilots, ship lookouts, and sub- 
marine ic^^^ searching dark homcios in vra.c- 
fthx- operations u*ed <penai bmocuiars devcf- 
oped jh lift' inctigaf ion or the Navy's Bureau .'.of 
Aeronautic*. .'.'.'..■■ 

Since ordinary search glasses are of httlr use at 
olsbi bceauj* the fovea, the .eyes' central focus 
point for day. vision, feoincs a blind •spcn, the 
■ Bureau's '.instruments Branch had two many fac- 
turers develop binoculars with an exceptional! v 
■ ^ide field tit vision. 

■ After training ;n the proper use of the -.new 
binoculars, pilots found they could greatly ■extend 
their 'range of vision in locating -and •.identifyirig 
objects at nigh? finally, r-x posed surfaces of 
'Ok glasses were given a nonreflecntig coating in 
order to transmit the maximum amount of light. 
. Two types of wide-angle binoctfiars, one f¥iag- 
nifying six times, 'the.' Otter seven, proved the 
most prat'tiral for maximum range at night -with- 
out .sacrificing a wide- field of vision These arc 
being increasingly used by ship and airs: raft 
personnel. 

?0 Weekl^v Ti'attffttlBiatjttv'' Trips '' 

A forecast of 70 trails-Atlantic trips a wee Is 
was given aiya meeting of PICAO's North Atlan- 
tic Route Service- conference. Frequencies ex- 
pected to he in 'effect by the end of 1946- were; 
TWA 1ft, PAA 10. AOA 9, BOAC 14, TCA 7, 
SILA (Swtdeti) DDL l Penmark) DNL 
Noway} i< KLM"(Ne<hfrrIansts) 2 or 3, Air 
France 2 AmerUnn Avl<li«n 
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